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Plan Shop with View to Extensions 


Steel Foundry Designed so that Its Present Capacity Can Be More Than Quadrupled 
with Little Disturbance—Basic Lining Chosen for Electric Furnace 
—Castings Conveyed in Special Boxes 


F CAREFULLY studied, the 
organization, equipment and 
operating system of every 
foundry indicates the char- 

acter of the executives which control it. 
Some foundries operated by large cor- 
porations in their entirety will manifest 
the dominant characteristics of the 
company of which they are part. The 
whole organization of the subsidiary 
will be built along lines similar to the 
parent company, and the foundry will 
be equipped to the utmost with labor 
saving machines or not, according to 
the policy of the general management. 
Other foundries are controlled by a 


single person and- manifest the ten- 
dencies of his education and training; 
whether he started from the office, the 
molding floor or the metallurgical lab- 
oratory. However, more recently, broad 
gage engineers have come into control 
in designing foundries and are leaving 
the impress of their training on the 
industry. 

The influence that a trained engineer 
in active control of a foundry company 
has in shaping its progress is  illus- 
trated in the Dodge Steel Co., Phila- 
delphia. The dominant figure in this 
company is the president, Kern Dodge, 
who is a consulting engineer, and his 


training has made its impression upon 
the company which he directs. Before 
this plant was constructed, a careful 
study was made to determine whether 
an electric steel foundry would pay 
in the Philadelphia district and the 
design was laid out with future expan- 
sion as one of the controlling factors. 
After the plans were made and the 
building erected, the foundry was 
equipped with a full complement of ma- 
chinery and furnaces. The completeness 
of the equipment will be shown in the 
detailed description of the plant. The 
essentials of planning and specifications 
which are so prominent in the activities 
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of a consulting engineer have made have been erected for use when the be located near the center of the 
themselves apparent in the insistence side addition is built. The nature of foundry with the molding floor and 
on quality in output and the complete the construction of the building is such core room to one side and in front of 
planing and cost systems installed. that some expense and trouble was it. After the molds are poured the 

A survey of the field showed that saved by having these columns erected castings are carried to the opposite end 
there was not a single electric furnace with the first building. The large of the foundry where they are an- 
working on steel castings in the vicin- amount of steel sash window space ad- Mealed, cleaned, and __ finished. The 
ity of Philadelphia and that a large mits plenty of light to the entire foundry shipping and final inspection department 
demand existed for high grade steel floor. is located at this end of the foundry 
castings. Therefore a tract of land was A plan of the present building is together with the loading platform. 
acquired at Tacony, a suburb of Phila- siiown in Fig. 2. The lines indicating The next addition to be built will be 
delphia, consisting of a rectangular lot the different departments are not parti- erected at the end of the present struc- 
of 4% acres on the south side of State tions, but are only used in the illustra- ture. The furnace is so located that 
road and a 3-acre triangular plot on tion to designate the location of the it need not be moved when the first 
the north side of the same road, abut- different operations. The only walls addition is made to the building, but 
ting on the main line of the Pennsyl- or partitions in the room are those may remain in its original position 
vania railroad. A siding runs from this for the transformer room and labor- when it will be in the center of the 
line along side of, the foundry building atory on the one side, and for the molding floor. However, all the other 
which was constructed. offices and wash and locker rooms on equipment will be removed, and a per- 
With this amount of land there is the other. The necessity for keeping manent shipping platform will be built. 
plenty of room for future extensions. all of these departments free from This division, as shown in the lower 
The story of the company’s plans for dust dictated the erection of partition portion of Fig. 4, then will remain as 
the coming expansion are told in Figs. walls, but otherwise the foundry is it is arranged without further changes 
1 to 4. Fig. 1 shows the present struc- One open space as may be noted in the when additions are made. The _in- 
ture, which is a combination of two panoramic view shown in Fig. 3. creased molding space will require that 
standard designs of the Austin Co., The plan of the present building, the furnace be operated day and night 
Cleveland. The uprights to the left Fig. 1, shows the electric furnace to to produce enough steel for all molds. 
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FIG. 3—NO WALLS IN THE FOUNDhY OBSTRUCT THE GENERAL VIEW—THE MOLDING FLOOR AND CORE ROOM ARE BACK OF THE ELECTRIC FURNACE SHO 
FROM WHENCE THEY GO TO THE GRINDERS AND THE ANNEALING OVE 
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The final expansion will be the erec- furnaces in the two divisions. The the third electrode acts as an insulator 
tion of a duplicate building connected shipping platforms of ‘both divisions and no current flows through. At this 
with the other one by a covered stock will be towards the entrance of the stage of the melting operation current 
and shipping department 63 feet wide. center section, and railroad tracks will is single phase, but as soon as _ the 
The last addition will be laid out extend in front of them, back to the bottom becomes heated the third elec- 
somewhat similarly to the other half, rear of the stock bay. The location of trodes becomes a conductor and the 
as shown in Fig. 4. The main differ- the offices and the locker rooms with current changes to three phase. ‘The 
ence will be that the last section will the shower baths may be noted in the electrodes are kept in adjustment by an 


contain two furnaces instead of one, plans. A separate building is pro- automatic control mechanism manu- 
and the annealing and other depart- vided for pattern storage and for flask factured by the General Electric Co., 
ments will be somewhat larger. This is and pattern repairs. Schenectady, N. Y. The top elec- 
accomplished by having the last addi- trodes are fitted with water cooling 


tion 134 feet wide compared to a width Basic Lining Installed jackets where they enter the _ root. 


of 116 feet in the first section, although One of the first things to be de- ‘hese jackets cool the gases coming 
both are 39514 feet long. The single cided in choosing to the foundry equip- from the furnace around the electrodes 
furnace will have a molding space of ment was the kind of electric furnace and prevent the gases from __ignit- 


17,260 square feet, while the room to be secured. A 3-ton Greaves- ing and burning the electrode. These 
with the two furnaces will have a _ Etchells furnace made by the Electric jackets may be noted in Fig. 5, 
molding floor of 25,540 square feet. Furnace Construction Co., Philadelphia, which illustrates the furnace pouring a 


With the final arrangement the stock was selected. This furnace is basic heat of steel. Water meters are used 
will be received between the two sec- lined with a magnesite bottom 24 to determine the amount of water 
tions of the foundry where it will be inches thick. The main characteristics passing through the electrode coolers 
stored under cover, protected from the of the furnace include two 10-inch and through the transformers which 
rain and snow and the sand will be graphite electrodes through the roof also must be kept cool. As a pre- 
kept from freezing. The furnace and one electrode through the under caution against overheating an open 
charges will be made up in this center case of the furnace imbedded in the drain has been installed for the cooling 
section at a point directly between the bottom. Before the bottom is heated water. Should it stop towing or be- 
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ANTER—CASTINGS ARE BROUGHT FROM THE MOLDS TO THE SANDBLAST AND THE SPRUE CUTTER AT THE KIGHT, THEN TO THE WELDER IN FRONT 


NACE SHO" 
var SOXES TO THE LEFT FOR HANDLING CASTINGS 
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come much overheated at any time the 
fact would be noticed at once as the 
drain is in a conspicuous place. 
Current is used at 110 voits during 
the early part of the heat, but towards 
the end it is cut to 80 volts. It has 
been found that four heats can be taken 
off in a day of one turn, and it is es- 
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ways well below 0.04 per cent in both 
sulphur and phosphorus. A_ second 
slag is rarely, if ever, used to reduce 
the amount of these elements in the 
steel. 

While the majority of the castings 
are not sold under specifications as to 
composition, the company requires that 
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do this the slag is slushed back to ex- 
pose the bare metal and the additions 
do not touch the slag. Carbon is re- 
duced by oreing, and later reducing the 
slag with a mixture of lime and coke 
dust. Coke dust is not used to raise 
the percentage of carbon in the metal 
because the results are not as depend- 
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FIG. 4—THE FIRST ADDITION TO THE FOUNDRY WILL RESULT IN THE ARRANGEMENT ILLUSTRATED IN THE LOWER SECTION—WHEN THE PINAL 
ADDITION IS BUILT, A COVERED STOCK BAY BETWEEN WILL CONNECT THE TWO SECTIONS—THE PATTERN REPAIR AND STORAGE WILL BE 


timated that for 24-hour operation, eight 
heats could be tapped in a day. A 
characteristic charge is made up of 
boiler plate, 0.30 per cent carbon, and 
enough spring clippings, containing 
around 0.90 per cent carbon, to bring 
the carbon in the melted to be- 
tween 0.10 and 0.15 per The 
sulphur and phosphorus in these grades 
of scrap are low, but both elements 
are further reduced in the electric fur- 
nace so that the finished steel al- 


steel 
cent. 


is 


HOUSED IN A SEPARATE BUILDING 


the metal in the castings contain within 
a certain percentage of the amount of 
carbon, silicon, and manganese which 
characterizes the particular grade of 
casting which the metal cast. 
For this reason, preliminary are 
made of the metal in the furnace for 
carbon and manganese. Should the 
carbon be too the preliminary 
test it is raised by adding either pig 
iron or carbon briquettes, secured from 
the National Carbon Co., Cleveland. To 


into is 


tests 


low in 


able as when either of the other two 
materials is used. The company is 
strict in regard to the amount of car- 
bon in the steel because a variation of 
the carbon changes the machining qual- 
ities of the steel and lack of uniformity 
of the product would cause trouble in 
the machine shops of the customers. 
Metal is poured from the furnace 
into a 3-ton, tea-pot ladle and from 
this it is transferred to hand ladles for 
pouring the smaller molds. The metal 
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metal 
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FIG. 5—THE CONTROLLER FOR TILTING THE 
FURNACE IS LOCATED SO THAT THE 
OPERATOR CAN SEE THE SPOUT 


is taken from the furnace at a high 
temperature and it is kept hot as long 
as possible by having the ladles well 
heated. All ladles are heated by a 
heater furnished by the General Com- 
bustion Co., Chicago. 
6, is oil fired. 


This heater, Fig. 
The combustion cham- 
ber and flues are underneath and the 
heat comes up under the ladles. A 
5-ton crane, built by the Shepard Elec- 
tric Crane & Hoist Co, Montour 
Falls, N. Y., carries the metal to the 
molds. This crane spans the central 
bay of the foundry over the molding 
floor. 

Only a small section of the molding 
floor, 30 x 30 feet, is covered with 
said, the remainder being concrete like 
the floor in the remainder of the shop. 
A sand mill with a bucket loader, fur- 
nished by the National Engineering 
Co., Chicago, is located at one corner 


FIG. 6—LADLES ARE HEATED 
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ON AN OIL-FIRED HEATER 
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beside the molding floor. Sand is car- 
ried to the mixer from the sand storage 
directly behind it, in boxes. Sand also 
is delivered from the mixer to the 
molders in boxes. These boxes are de- 
signed so that one load will fill the 
sand mill. All facing sand is kept in 
boxes near the molders. The sand 
handling boxes are moved with lift 
trucks. Practically all the castings are 
poured in green-sand molds and good 
results are secured by this process. To 
start the foundry, old sand was secured 
from another shop. New sand is 
brought from the district around Mill- 
ville, N. J. 

A full complement of machines has 
not been installed as yet. At present 
one plain jar-ram machine with an 18 x 
20-inch table, made by the Dayton 
Molding Machine Co., Dayton, O., is 


FIG. 7—CASTINGS ARE TAKEN IN AT ONE 
WINDOW AND PASSED OUT AT THE OTHER 
IN THE WELDING ROOM 


installed. Foundations are in place for 
three additional jar-ram machines, with 
air connections under the _ concrete 
flocr. The company also has one 8-inch 
and one 13-inch squeezer machine in 
operation. 

Cores are made in a section back of 
the furnace, adjacent to the molding 
floor. They are baked in a 4-drawer 
oven, fired with oil. The oil used for 
heating is stored in a 15,000-gallon tank 
some distance from the building. This 
tank is above ground and in cold 
weather must be heated by a steam coil. 
Steam also is used to heat the foundry 
building in winter. 

From the time the castings leave the 
molding floor until they are ready to 
ship, they are carried in boxes to the 
different stages of their finishing opera- 
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FIG. 8—THE CAR-TYPE ANNEALING OVEN IS 


HEATED 


mt 
WITH OIL—AN EXTENSIVE PYROMETER 





SYSTEM REGISTERS THE TEMPERATURE AND INDICATES TO THE OPERATOR BY MEANS 


‘OF LIGHTS WHEN 


These boxes, some of which 
inay be noted in Fig. 3, are held well 
above the ground by long side supports, 
so that the castings are easily reached 
by the workmen. Being carried in 
boxes the castings are taken in their 
order and always may be located, there 
being no danger of a desired casting 
being hidden under a large pile of other 
castings, as is sometimes the case 
when they are piled promiscuously on 
the floor. Small orders of castings are 
put in separate. sheet-steel boxes inside 
the larger wooden boxes, to preserve 
their identity more effectively. After 
the castings come from the sandblast 
they are sorted and given a preliminary 
inspection. A route tag then is placed 
in each box, giving the pattern num- 
bers and the number of 
each pattern which are in the 
This route card is kept in the box 
until it reaches the shipping department. 
In their travel the sandblast to 
the shipping department, the 
are given several inspections. First, as 
has been said, they are inspected as 
soon as they leave the sandblast. They 
also are inspected after they leave the 
sprue cutter and again in the chipping 
and grinding The 


tions. 


from 
box. 


castings 


from 


castings 


department. final 


and closest inspection is received just 


THE TEMPERATURE 


IS TOO HIGH OR TOO LOW 


before they are shipped from the plant. 

All castings are annealed to improve 
their physical properties and to make 
them easier to machine. The anneal- 
ing oven, shown in Fig. 8, was fur- 
nished by the General Combustion Co., 


FIG, 9—WORN WHEELS ARE 


HIGHER 


TAKEN FROM THE GRINDERS AT THE 
SPEED GRINDER IN THE CENTER 
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Chicago. It is oil fired with the burn- 
ers near the top. The car which forms 
the bottom of the oven has flues from 
one side to the other and the hot 
gases, passing through these flues to 
the stack, heat the bottom of the oven. 
A sand seal prevents the products of 
combustion from reaching the under 
part of the car and heating the wheels 
and journals. The car is pulled into and 
out of the oven by a block and tackle. 
When the castings are taken from the 
boxes to be placed on the annealing 
car, the route cards are set in a form 
in the relative position which the cast- 
ings occupy on the car. This serves to 
identify the different lots of castings 
after the anneal. The general practice 
is to pile the castings on two grids, 
shown in the center, Fig. 3, and load 
the grids on the annealing car with 
the crane. 


Complete Pyrometer System 


The necessity for having exact tem- 
peratures in the oven has been recog- 
nized and a complete control system 
consisting of a recording and _ indicat- 
ing pyrometer has been installed. This 
system was manufactured by Leeds & 
Northrup Co., Philadelphia. As may 
be noted in Fig. 8, an indicating instr. 
ment with four lights is located on a 
panel at the furnace. The main instru- 
ment, which is a recorder designed on 
the potentiometer principle and which 
regulates the lights and indicator at the 
furnace, is located in the laboratory. 
An instrument based on the potentiom- 
eter principle is thought to have an ad- 
vantage over instruments which require 
a flow of current, in that with the 
potentiometer no current flows, but the 
electromotive force generated by the 
couple is balanced by a standard cell 
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governed by standard resistance. As no 
current flows, changes of resistance in 
the circuit due to change of tempera 
ture and poor connections do not alter 
the temperature reading of the instru- 
ment. 

In operation, a record of the tem- 
perature of the charge is made from 
two couples at different parts of the 
oven, by the recording instrument in 
the laboratory. Through this instru- 
ment the indicating instrument is set 
tc read the number of degrees the ther- 
mocouples are above or below any set 
temperature. The durnaceman does 
not need to know the exact tempera- 
ture of the furnace. He only knows 
that- the furnace is so much below or 
above the temperature desired by the 
metallurgist who sets the instrument. 
Three lights are white, red and green, 
respectively. The white light is on 
when the temperature of the thermo- 
couple is within 15 degrees above or 
below the required temperature. When 
the temperature varies more than 15 
degrees above the desired temperature 
the red light shines and when more 
than 15 degrees below the green light 
is lighted. The two thermocouples, of 
course, can not operate on the instru- 
ments at the same time. Therefore, 
the recording pyrometer is equipped 
with a mechanism for cutting in one 
thermocouple at a time. Each couple 
registers for one minute. The fourth 
light on the panel, which is blue, oper- 
ates with one of the couples and is 
dark when the other is connected. 


The equipment for cleaning and fin- 
ishing the castings includes a sandblast 
mill, grinders, sprue cutters and weld- 
ing apparatus. The sandblast is a 6- 
foot revolving table, with a dust ar- 
rester and cloth screen, supplied by the 
W. W. Sly Mfg. Co., Cleveland. Sprues 
are cut by a mechanical cutter and with 
a gas flame. Welding is done with 
an electric arc, the equipment being 
built by the General Electric Co., 
Schenectady, N. Y. A view of the 
welding room is shown in Fig. 7. Cast- 
ings are brought to one side of the 
room in a standard box. The operator 
reaches through the window to get the 
casting. After it is welded it is al- 
lowed to slide down the sloping oper- 
ating table to the other side of the 
room, and tossed out of the window 
into another box. The identification tag 
in the first box is transferred with the 
castings to the second box. 


Three double-end floor-stand  grind- 
ers, Fig. 9, have been secured from the 
Bridgeport Safety Emery Wheel Co., 
Bridgeport, Conn. As may be noted, 
these all are direct connected and the 
motors are cooled by an air blast. Di- 
rect connection is a feature of this shop 
and there are only three belts in the 
entire plant. The pipes extending from 
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the rear of the grinders are exhaust 
ducts which lead into a main pipe under 
the cement floor. This pipe is con- 
tinued and connections are reserved for 
more grinders which it will be neces- 
sary to install with increased operations. 
The two end grinders operate at 900 
revolutions per minute, while the middle 
one runs at 1200 revolutions per min- 
ute. With this combination wheels 
which become too small for the slower 
machines are put on the higher speed 
grinder and more service thus is ob- 
tained from them. As may be noted 
in Fig. 9, all wheels have safety col- 
lars. In addition to the floor-stand 
grinders, the company has installed one 
swing grinder manufactured by the 
Mummert-Dixon Co., Hanover, Pa. A 
blower has been installed to furnish 
air for the annealing oven, core oven 
and ladle heater, and a compressor 
supplies air at 80 pounds pressure to 
the molding equipment. A_ reducing 
valve is used on the compressed air line 
for the sand blast where a pressure 
of only 35 pounds is used. 

The importance of an exact cost sys- 
tem was recognized by the company 
and a plan involving job cards to secure 
the costs of individual lots of castings 
was adopted. Until the actual costs 
could be obtained a selling curve for 
different classes of castings based on 
weight was compiled from estimated 
costs. Prices on this curve are modi- 
fied according to whether the castings 
are cored, whether the cores are spe- 
cially difficult, whether the castings 
have unusally thin sections, and accord- 
ing to the way the pattern is mounted. 


Effect Consolidation of 
Equipment Firms 


A recent consolidation has been 
effected whereby two of the leading 
foundry equipment companies in the 
field are combined. The new organiza- 
tion, which will be known as the Whit- 
ing Corp. with headquarters at Harvey, 
Ill, embraces the Whiting Foundry 
Equipment Co. of that city and the 


American Foundry Equipment  Co., 
New York. 
J. H. Whiting, president of the 


Whiting Foundry Equipment Co., be- 
comes chairman of the board of the 
new organization and V. E. Minich, 
president of tke American Foundry 
Equipment Co. is president of the new 
corporation which is capitalized at 
$5,000,000. Mr. Minich is president 
of the Foundry Equipment Manufac- 
turers association. 

As the lines of manufacture of the 
componert companies do not overlap 
it is the intention to maintain all pres- 
ent manufacturing facilities. The 
Harvey, will con- 
tinue the manufacture of cranes, cu- 


Whiting plant at 
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polas, hoists, tumbling mills, core ovens 
and all other items of its established 
line, together with sand blast equip- 
ment and dust arresters. Sand cut- 
ting machines, charging trucks, core 
machines and stee! flasks will com- 
prise the bulk of work at the new 
plant built by the American Foundry 
Equipment Co. at 2935 W. 47th St., 
Chicago. This work will be directed 
by E. A. Rich Jr. Molding machines, 
jolts, flask specialties and pattern 
mounting materials will continue to be 
manufactured at the York, Pa., plant 
of the American company in charge 


of R, S. Buch. 


The plans include maintaining and 
enlarging the present offices of the 
American Foundry Equipment Co., 
366 Madison Ave., New York, as the 
eastern sales and export office of the 
combined organization. 


Foundry Exhibitors at 
London Tool Show 


Although confined mainly to ma 
chine-shop equipment, there were two 
exhibits of foundry apparatus at the 
Machine Tool and Engineering ex- 
hibition which was held at Olympia, 
London, Sept. 4-26 under the auspices 
of the British Machine Tool Trades 
association. 


Macnab & Co., Southampton Row, 
London, WCl1, showed a working ex- 
hibit of Tabor molding machines, 
which are now being built in England 
under license from the Tabor Mfg. 
Co., Philadelphia. This exhibit which 
was in charge of W. T. Coleman, in- 
cluded a_ shockless turn-over jar- 
ramming machine of 3000 pounds 
capacity together with a number of 
plain jar ramming machines and a 
Tabor power squeezing split-pattern 
machine. British made foundry equip- 
ment was exhibited by the Britania 
Foundry Co., Coventry. This firm 
showed a full line of plain jar ram- 
ming machines together with sand 
mixers, pattern-plate making appara- 
tus, core ovens, etc. 


Purchases New Plant 


The Kennedy Corp., Baltimore, Md., 
recently has purchased the entire capi- 
tal stock and has assumed control 
of the Baltimore Malleable Iron & 
Steel Casting Co. The Kennedy 
Corp. formed early this 
specializes in the manufacture 
of automobile and tractor castings, 
and recently has entered on the pro- 
duction of freight car and locomotive 
parts. Contracts have been let for 
extensions and alterations to the Bal- 
timore Malleable plant under direction 
of Frank D. Chase, Inc., Chicago. 


which was 
year, 





Institution of British Foundrymen 


Glasgow Meeting Reflects Growth of Association—Brass Foundry Casting Tem- 
peratures, Scientists in the Foundry and Cast Iron Research 


Were Among the Topics Discussed 


O THE 





w or |d- 

famed 

hospi- 
tality of Scotland 
is due no small 
share of the suc- 
cess of the seven- 
teenth annual con- 
vention of the In- 
stitution of British 
Foundrymen, 
which was _ held 
in Glasgow, Aug. 
25-27. The 
tensive _ facilities 
of the Royal 
Technical institute 
in George street were placed at the 
disposal of the visitors for their techni- 
cal sessions, the plant visitation arrange- 
ments were unusually complete, and it 
is not too much to say that the enter- 
tainment features arranged by _ the 
Scottish branch could not have been im- 
proved upon. The meeting was one of 
the most largely attended in_ recent 
years. 

A brief report of the proceedings has 
already been presented in the special 
cablegram published in the Sept. 15 issue 
of Tue Founpry. Some further par- 
ticulars may now be added. 

The convention opened with a general 
business meeting held Wednesday morn- 
ing, Aug. 25. Early on the order of 
business was the resolution of greetings 
to the American Foundrymen’s associa- 
tion already referred to. This motion 
was introduced by Oliver Stubbs, J. 
Stubbs, Ltd., Openshaw, Manchester, 
senior vice president of the Institution 
of British Foundrymen. On behalf of 
the American Foundrymen’s association 
the resolution was acknowledge by H. 
Cole Estep. 

In the report of the general council, 
which was approved at the Wednesday 
business session, it is stated that al- 
though the formation of a branch of 
the institution at Liverpool is at pres- 
ent in abeyance, steps are being taken 
to open a branch in the Leeds and 
Bradford district, in the north of Eng- 
land, with headquarters at Bradford. 
The total membership of the Institution 
of British Foundrymen is now 1603, 
compared with 1544 in 1918-19. It is 
believed this figure makes the British 
association the largest technical society 
of foundrymer in the world. The ar- 
rangements for obtaining a royal char- 
ter are now nearly completed. The 





ex- 


"aoe of the outstanding features 
of the seventeenth annual 
meeting of the Institution of British 
Foundryinen held in Glasgow last 
month was the unanimous resolu- 
tion extending greetings from across 
the sea to the American Foundry- 
men’s association, coupled with best 
wishes for the success of the great 
foundrymen’s convention and ex- 
hibition which will be held at 
Columbus, O., Oct. 4-8. It is under- 
stood several members of the In- 
stitution of British Foundrymen are 
going to Columbus for the pur- 
pose of conveying the greetings of 
the British foundrymen in person. 
Throughout the United Kingdom 
there is great interest in American 
foundry practice and cordial feel- 
ings toward the castings fraternity 
in the United States. It is realized 
that the industries in the two coun- 
tries have many common problems, 
and it is hoped this may lead to a 
great joint Anglo-American found- 


rymen’s convention in the future. 











financial statement presented with the 
council’s report indicates that the in- 
stitution is in sound condition, but the 
great increases in expenses during the 
past year show that an advance in the 
annual dues is necessary. 

Accordingly a resolution was passed 
increasing the fees as follows: Mem- 
bers to £2 2s ($7.50 at exchange cur- 
rent on Sept. 1); associate members to 
£1 1s ($3.80); associates to 10s 4d 
($1.90); firm memberships to £5 5s 
($19.00). This resolution was intro- 
duced by M. Riddell, president, and sec- 
onded by John Little, past president. 
The convention approved the revision 


784 


of the rules and 

by-laws of the in- 

stitution which 

have recently been 

overhauled by a 

committee ap- 

pointed by the 

council. Officers 

were elected for 

the ensuing year 

as reported in the 

Sept. 15 issue, 

and M. Riddell, 

Watson Gow & 

Co., Falkirk, Scot- 

land, the new 

president, was 

; conducted to the 

chair by John Little, the retiring presi- 

dent. In his final remarks before leaving 

the chair, Mr. Little referred to the ar- 

rangements being perfected for an ex- 

change of papers between the British and 

American Foundrymen’s association. H. 

L. Reason, John Russel! & Co., Ltd., 

Birmingham, the newly elected junior 

vice president, was appointed to represent 

the institution on the recently formed 

British Gray and Malleable Cast Iron 

Research association. Illuminated ad- 

dresses were presented to T. H. Firth, 

Brightside Foundry and _ Engineering 

Works, Sheffield, and to John Little, 

Manchester, past presidents, in recogni- 

tion of their~ services to the institu- 
tion. 

In his presidential address, Mr. Rid- 
dell referred to the tremendous growth 
of the association, pointing out that at 
the first meeting in Manchester in 1904 
there were only 100 members. He re- 
ferred also to what has perhaps be- 
come his life’s hobby, promoting the 
education of young men for the foundry 
business. There are few professions, he 
said, in which more mental and artistic 
ability is required than in the foundry 
industry. The importance of education 
in the foundry business, he said, is fur- 
ther emphasized by the fact that “cast 
iron is the bread of life for all other 
industries.” Mr. Riddell believes that 
employers should take more interest in 
the education of apprentices and others 
for foundry work, but he does not favor 
the tendency exhibited in some directions 
to make the work too easy. 

A paper entitled, “Measurement of 
Casting Temperatures in the Brass 
Foundry,” was presented at the Wed- 
nesday morning session by John Arnott, 
G. & J. Weir, Ltd. Glasgow. In this 
paper the author states that nonferrous 
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metals are more affected by differences 
in casting temperatures than iron. The 
paper then goes on to describe some 
f the difficulties of measuring the 
temperature of molten metal in non- 
ferrous foundries and concludes with a 
detailed description of different types 
of pyrometers. Interesting practical 
hints on the operation of pyrometers also 
are included. This paper is presented 
in full on pages 766 and 767 of this 
issue. 

In the discussion, F. J. Cook, Rudge 
& Littley, Ltd. West Bromwich near 











TALKING IT OVER ON LOCH LOMOND 
F. J. Cook, Rudge & Littley, Ltd.. West Bromwich, 
on the right; and Prof. A. Campion of the Foundry 
fechnical institute, Falkirk, on the left. 


Birmingham, said that in his opinion 
much importance is attached to 
ling to exact temperatures in iron 

foundries, the purpose of pyrometer 

lings being to obtain comparative 
lts for the guidance of practice 
than absolute temperatures. In 
connection he referred to the use- 

Iness of the optical pyrometer for 

taking pouring temperatures. H. L. 

Reason, John Russell & Co., Ltd., Birm- 

ingham, said that in his opinion con- 


rable further investigation of cast- 
ing temperatures in brass foundries is 
ssary in order to reduce losses, 
ularly in shops making valves, 
ngs and other castings that must 
withstand hydraulic pressure. John S. 
P ose, Ransomes & Rapier, Ltd., 
ich, submitted a written discussion. 

In concluding the discussion, the 
hor stated his objections to the 
il pyrometer on account of slag 
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difficulties. He said further, that al- 
though the optical pyrometer is useful 
for taking pouring temperatures, such 
temperatures are not as valuable as 
melting temperatures since there is no 
opportunity to rectify errors in melt- 
ing after the molds are poured. He 
also said that in his opinion pyrometer 
readings should give the exact tempera- 
ture as accurately as possible in order 
to make possible comparisons between 
different plants and even different coun- 
tries. 


Scientific Foundry Management 


Two papers were presented at the 
technical session held Thursday morn- 
ing, Aug. 26. W. H. Cathcart, Lobnitz 
& Co., Ltd., Renfrew, Scotland, read a 
paper entitled “Science in the Work- 
shop.” The other paper, “Future Re- 
search on Cast Iron,” was read by J. 
H. Andrews, professor of metallurgy, 
Royal Technical College, Glasgow. 

Mr. Cathcart was awarded the Black- 
smith gold medal by the Iron and Steel 
institute this year. His paper deals with 
the problem of harmonizing the work 
of practical and scientifically trained 
men in foundries. The paper indicates 
that in the author’s opinion it frequently 
is easier to give a certain amount of 
scientific training to a practical man 
than to initiate a scientific man into 
the mysteries of shop practice. This 
view was not wholly agreed to in the 
discussions. 

Professor Andrews in his paper on 
“Future Research on Cast Iron” called 
attention to the lack of frankness ex- 
hibited by shop-trained men, who, he 
said, sometimes exhibit more willingness 
to absorb information than to impart it. 

S. G. Smith referred to a problem 
connected with making turbine nozzles 
and diaphragms in which applied science 
was of special assistance, and it resulted 
in the discovery that gray iron is a 
more suitable material than steel for 
this purpose. He also said that he be- 
lieves more blow holes are caused in 
castings from bad molding and im- 
proper sand than from incorrect melt- 
ing. This latter statement was disputed 
by another speaker. 

R. Buchanan, Birmingham, past presi- 
dent, called attention to the difficulty 
in getting proper results from laboratory 
control due to the lack of practical 
knowledge in many cases on the part 
of laboratory directors. 

In his paper “Future Research on 
Cast Iron”, Professor Andrews said 
that the fact that dilatation curves show- 
ing the expansion and contraction on 
heating and cooling have proved them- 
selves of great value in steel research 
is alone sufficient recommendation for 
their trial on cast iron problems. Pro- 
fessor Andrews also said that any 
marked changes in constitution occurring 
during heating or cooling are very clear- 
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ly shown up by a temperature-resistivity 
curve. For instance the deposition of 
graphite or temper carbon would pro 
duce a marked increase in the elec- 
trical resistance. Would not this then, 
he continued, be an excellent method to 
use in the case oi malleablizing practice? 
It would give us at once the temperature 
at which carbon began to be deposited, 
and also the temperature of the maxi- 
mum rate of deposition. 

Professor Andrew’s paper was dis- 
cussed by J. Shaw, Brightside Foundry 
and Engineering Co., Ltd. Sheffield, 
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THREE FROM BIRMINGHAM 


D. H. Wood, Constructional Engineering Co., on the 
left; H. Roe, Adaptable Moulding Machine Co., 
on the right; Thomas Vickers, secretary, British Grey 
and MaJleaole Cast Iron Research association, in the 
rear. 


and Benj. Hird, Allen & Simmonds, 
Ltd., Reading England. 

The entertainment features included a 
municipal reception and tea given by 
the City of Glasgow in the city cham- 
bers on Wednesday afternoon, Aug. 25, 
at which an address was made by the 
lord provost of Glasgow, with replies 
by Messrs, Riddell and Buchanan on 
behalf of the Institution of British 
Foundrymen. 

On Thursday afternoon a_ special 
train conveyed the party to the British 
works of the Singer Mfg. Co., near 
Glasgow, where not only the extensive 
foundry operations of this concern but 
all the details of sewing machine manu- 
facture were inspected. Friday, Aug. 27, 
was given over to an all day excusion to 
Loch Lomond including an 80-mile 
steamer trip through some of Scotland's 
most beautiful and_ historic ‘regions. 
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Heat Control in Nonferrous Melting 


Temperature at Pouring Exerts a Marked Influence in the Quality of Non- 
ferrous Castings — British Methods of Measuring Are 
Outlined and Instruments Described 


F THE various factors which 
influence the quality of cast- 
ings, temperature is un- 
doubtedly one of the most 

important. It would appear at first 
sight that nonferrous metals are more 
affected by differences in casting tem- 
peratures than cast iron. It is prob- 
able that the difference between cast 
iron and brass in this respect is more 
apparent than real. The various typcs 
of furnaces in use for melting nou- 
ferrous metals should, if they are 
to be reasonably rapid and economical, 
be capable of heating the metal con- 
siderably above the desired tempera- 
ture, whereas in the cupola the iron 
receives little heat after it has been 
melted. Therefore the possible tem- 
perature range of cast iron melted in 
a cupola is smaller than that of non- 
ferrous metals melted in coke and gas 
furnaces. Many of the modern fur- 
naces, such as coke and oil tilting 
units, are capable of bringing the 
metal to pouring temperature in less 
than an hour, and if it remain an- 
other 20 minutes or more subjected 
to full blast the metal will be much 
too hot. 

Measuring temperatures of molten 
metals is a difficult problem. It does 
not seem to have received the same 
attention as the measurement of tem- 
peratures of annealing furnaces. In 
such work as annealing, pyrometry 
has reached a high standard. Even 
small shops have pyrometers installed 
in their furnaces, while the installa- 
tions in some of the motor car works 
are on a most elaborate scale. In 
the foundry the position is different. 
Comparatively few foundries have 
made any attempt whatever to meas- 
ure temperatures, while the number 
where such readings are regularly 
taken is small indeed. 


Thermocouples Fragile 


Thermocouples most commonly 
used. These couples have platinum 
as one element and an alloy of plati- 
num and iridium or platinum and 
rhodium as the other. Owing to the 
high cost of platinum the wires are 
small in diameter and also short. The 
general arrangement of such a 
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A paper presented at the annual meeting of the 
Institution of British Foundrymen, Glasgow, Aug. 
25-27. The author, John Arnott, is metallurgist, 
G. & T. Weir, Ltd., Glasgow. 


BY JOHN ARNOT 
pyrometer is a steel tube 2 feet 3 
inches long and 1 inch in diameter 
which serves as a handle. At one end 
this tube is screwed into the junction 
box in which the platinum wires are 
connected to the copper leads. At the 
other end, the steel tube is fitted to a 
coupling piece. A graphite sheath 13 
inches long, 1 inch bore and %-inch 
thick in walls, closed at one end, is 
screwed on to this coupling piece. 
Since graphite is permeable to gases 
it is necessary to encase the platinum 
wires in a silica tube closed at the 
lower end. The platinum wires are 
insulated throughout their length by 
short pieces of silica or porcelain tube. 
The whole arrangement is expensive, 
cumbersome, and easily broken. The 
most serious objection, however, is 
the time lag. The thick graphite 
sheath and the inner silica tube both 
serve as all too efficient heat insula- 
tors, and readings are nearly always 
low. On this account much of the 
early data published on the effect of 
casting temperatures is unreliable. For 
example, tests on admiralty gunmetal 
at temperatures below 1000 degrees 
Cent. are quoted. Reference to the 
thermal diagram of the copper-tin al- 
loys shows that the larger part of 
the alloy is solid below 1000 degrees 
Cent. In my _ experience castings 
poured at even 1030 degrees Cent. are 
nearly always unsound. 

A modification of this instrument 
is a nichrome sheath in place of 
graphite. The instrument is thereby 
rendered more serviceable, but, while 
the time lag is certainly less, it is 
still too great for ordinary use, and 
in addition the apparatus is heavy. 
Protection tubes of carborundum and 
similar materials are now available. 
These are fairly strong, and have a 
low coefficient of expansion and a 
high heat conductivity. It is not 
permissible to have the platinum wires 
in direct contact with the carborun- 
dum tube, hence an inner tube of 
porcelain or pure silica is necessary. 

Base-metal couples now are made 
by several firms. In some of these an 
outer stcel tube acts as one element 
while the other element is a_ nickel 
or a nickel-copper alloy wire insulated 
by short pieces of poreclain tube. This 
construction is cheap, strong, and 
allows of easy repairs, because when 
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the hot junction is burned out it is 
oniy necessary to cut the tube and 
inake a new weld. In some of the 
base-metai couples the two elements 
are copper or nickel alloys, and hence 
require to be insulated both from 
each other and from the steel tube. 
One advantage of the base metal 
couple is that for a given temperature 
the electromotive force is much 
greater than that given by a platinum 
couple. This allows a less delicate 
galvanometer to be employed, which 
is no small matter under foundry con- 
ditions. Base-metal couples are satis- 
factory for taking temperatures oi 
molten aluminum. For this purpose | 
have found that in order to get the 
best life from a couple the aluminum 
should never be allowed to come into 
contact with a clean surface of the 
steel tube. If the end of the couple 
which is immersed is _ previously 
painted with graphite or clay wash 
it will be found to last much longer. 
In fact, I have found the best life 
to be obtained from thermocouples 
which had’ previously been used for 
some time in annealing furnaces and 
had thereby become covered with 
oxide. 

Resistance pyrometers depend on 
the alteration of the resistance of a 
spiral of platinum wire at high tem- 
peratures. Great accuracy is possible 
by this method, and in addition by 
checking the resistance of the wire 
when cold it is easy to detect any 
deterioration in the platinum. For 
application to molten metals, sheaths 
are necessary as for the thermo- 
couple, and a simliar time lag is un- 
avoidable. 


Radiation Avoids Contact 


The radiation pyrometer has the 
advantage over the thermocouple that 
there is no contact between the molten 
metal and the instrument. The prin- 
ciple of the radiation pyrometer is, 
briefly, that the heat radiated from 2 
hot body is, by means of a concave 
mirror, brought to focus upon a point 
which is the hot junction of a plati- 
num thermocouple. The thermo- 
couple is connected to a galvanometer 
in the ordinary way. The difficulty 
experienced with radiation instruments 
is that it is extremely difficult to ob- 
tain a surface of metal free from 
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slag and oxide films. Unless this is 
done the readings are unreliable. 

The optical pyrometer has found 
considerable use in operations of an- 
nealing, reheating, etc. While many 
of the cheaper instruments, in which 
the light radiated from a hot body is 
compared against a standard color, 
are not to be relied upon to any great 
accuracy, instruments such as_ that 
made by the Cambridge Scientific In- 
strument Co., in which the light 
radiated from the hot body is com- 
pared with that from a standard lamp, 
can be considered reliable to a mat- 
ter of well under 1 per cent. To ob- 
tain reliable readings from an _ optical 
pyrometer it is necessary that “black 
body” conditions be present. Since 
these do not apply to metal in a 
crucible some correction is necessary. 

Optical pyrometers are affected, 
probably to a greater degree than 
radiation instruments, by the slag and 
fumes which are generally on the 
surface of molten _ brasses. 

To sum up the various instruments 
as far as foundry work is concerned, 
the thermocouple and _ the _ resistatice 
pyrometer must be used with a sheath 
nd are hence too slow, while radia- 
tion and optical instrumnets give un- 
satisfactory readings on account of 
the slag and fumes. To be really of 
service in the foundry a pyrometer 
should have the following characteris- 
tics: It should be accurate within 1 
per cent. This means a maximum 
error of 10 degrees at 1000 degrees 
Cent. It should be capable of use up 
to 1300 degrees Cent. if required. It 
should be direct reading and involve 
no calculation whatever. It should 
indicate the temperature of molten 
metal within, at most, one minute of 
immersion. It should be strong and 
not easily put out of order; or at 
any rate, it should permit of easy and 
cheap repair. It should not be too 
expensive. 

I am strongly of the opinion that 
an immersion method is the only one 
{ any use for molten metal, and fur- 
ther that the couple must be used 
either bare or with only a wash of 
refractory material on it. 

Platinum) is much too expensive. 
lron and alloys of iron are too readily 
lissoived by the molten metals. The 
nly commercial alloys left are those 

nickel. For some time back a 
couple has been made in America of 
which one element is almost puré 
uckel and the other an alloy of nickel 
with about 9 per cent of chromium. 
This gives an electromotive force of 
ver 40 millivolts at 1000 degrees 
Cent. so that a robust galvanometer 
‘an be used with it. The two wires 
are encased for most of their length 

a steel tube, leaving only a few 
nches of bare wire for immersion. 
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Inside the tube they are insulated 
from each other by asbestos woven 
to a tubular forin, or by pieces of por- 
celain tube. 

I have used such a couple regularly 
for over a year and have found it very 
satisfactory. In the brass foundry at 
the Cathcart works of G. & J. Weir 
Ltd, the temperatures are taken 
of all ‘melts of manganese brass 
and of all melts of gunmetal from 
which important castings are made. 
The wires are welded together and 
when the junction is burned through 
they can be rewelded in a_ couple 
of minutes in the oxyaceteylene flame. 

In molten brass or manganese-brass 
at 950 to 1000 degrees Cent., the couples 
last a very long time. In molten gun- 
metal the life of the junction depends 
on the temperature of the metal. At 
temperatures of 1300 degrees Cent. and 
over the junction will only last one or 
two immersions, but at 1150 to 1200 
degrees Cent. perhaps eight would be 
an average. The amount by which 
the couple is shortened each time the 
junction is burned through is only 
2 inches at most, so that the actual 
cost of each immersion is very small. 

I do not intend to dwell at length 
on the effect of casting temperatures 
since this paper is only concerned 
with the measurement of these. I 
might just mention the results ob- 
tained on gunmetal of composition 
roughly, 88 per cent copper, 9 per 
cent tin, 2.5 per cent zinc, 0.5 per cent 
lead. When cast at 1300 degrees Cent. 
the strength is approximately 9.5 
tons per square inch at 1200 degrees 
Cent., 13 tons per square inch reach- 
ing a maximum of over 16 tons at 
1150 degrees Cent. At temperatures 
of 1050 degrees and under the bars 
are unsound. One might imagine that 


the range of temperatures within 
which gunmetal is cast in foundries 
would be comparatively small. I am 


convinced that in the average foundry 
the casting temperature varies from 
about 1100 degrees Cent. up to 1300 
degrees Cent. At Cathcart we have 
found that the casting range of man- 
ganese brass is small, and that for 
the soundest castings the tempera- 
ture should be 970 degrees Cent. + 
20 degrees Cent. 

In conclusion, I would like to say a 
word about the upkeep of pyrometers. 
In works where a large number is 
kept their repair and calibration be- 
comes an important matter. While 
some pyrometers work satisfactorily 
for long periods without attention 
others most decidedly do not. If no 
indication whatever is given on the 
instrument the trouble may be due to 
hot junction burned through. This 
is evident at sight. It may be due 
to insulation of the thermocouple be- 
coming defective. This is easily tested 
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by trying on a millivolt-meter. Or it 
may be bad contact between thermo- 


couple and instrument. 

If the readings are incorrect the 
error may be due to alteration in the 
resistance of a couple, possibly caused 
by its length being reduced; instru- 
ment out of balance; or alteration of 
tension in hair spring of instrument. 





Oxides in Iron 


An interesting discussion of the 
paper on “Future Research in Cast 
Iron,” read at the Glasgow conven: 
tion of the Institution of British 
Foundrymen, Aug. 25-27, has been con- 
tributed by J. Shaw, Brightside 
Foundry & Engineering Co., Sheffield, 
England. It is as follows: 

“I was much interested in the 
methods of research for cast-iron sug- 
gested by Prof. Andrews, but the 
illustration he gave on the effects of 
additional lime in the cupola focused 
my attention. While I think the lime 
would most likely satsify itself from 
the silica of the lining of the cupola, 
and not the silicon of the iron, the 
chief point, in my opinion, is the 
existence of iron oxide in the metal 
and its results on the casting pro- 
duced. This casting to be machinable 
must have contained at least 1 per 
cent silicon. Now Dr. Hatfield has 
given as his considered opinion that 
iron oxide cannot exist in cast iron 
which contains more than 0.3 per cent 
silicon. What I would like to know, 
did Professor Andrews actually test 
this metal for iron oxide or was it 
a mere theoretical deduction, if so 
what was its silicon contents? I ask 
this question in no quibbling spirit, 
but because in these days of poor fuel, 
fine ore and irregular blast-furnace 
working, 1 believe the inclusion of 
oxides in the metal as received from 
the blast furnace is one of vital im- 
portance to the foundryman. In my 
opinion it is also one of the chief 
causes of the discrepancy often ob- 
served in the physical tests of metals 
of the same ordinary chemical 
analysis. 


The Weatherly Foundry & Ma- 
chine Co., Hazleton, Pa. has been 
sold to local and New York City 
interests, who have reorganized under 
the name of the Weatherly Foundry 
& Mfg. Co. Officers have been 
elected as follows: President, George 
W. Wilmot, Hazleton; vice president, 
T. E. Learned, New York; and treas- 


urer, Joseph C. Hoffman, Hazleton. 
H. I. Landis, Lansdale, Pa., has 
sold his interest in the Lansdale 


Foundry Ce. to J. F. High, who has 
assumed the active management of 
the company. 
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FIG. 1—ONE CORNER OF THE PACKING ROOM, SHOWING THE TIERS OF ANNEALING POTS READY FOR THE OVEN—THIS INDICATES THE CHARACTER 
OF THE WORK AND THE WAY IN WHICh IT Is HANDLED 
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FIG. 2—FIREBOXYS AKE SET WITHIN THE OVEN PROPER, TWO AT EACH END WITH FLUES IN CENTER BENEATH THE FLOOR AND CONNECTING WITH 


THE MAIN FLUE TO THE CHIMNEY 
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FIG. 3—HEAT COMES FROM BOTH SIDES AND PASSING OVER THE POTS GOES THKJUGH FLUZS IN THE FLOOR—THE METHOD OF SPACING THE POTS 
PERMITS FREE CIRCULATION OF THE COMBUSTION GASES THROUGH THE CHAMBER 
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New Oven Secures Uniform 





Anneal 


Two Fireboxes at Each Side Are in the Oven Proper—Flues Are Located 
in the Center of the Floor—Four Tons of Castings Are 


NIFORM heat in an anneal- 
ing Oven is important in the 
production of malleable iron 
castings and, realizing this, 

annealers have for many years varied 
the design of ovens according to indi- 
vidual ideas, attempting to obtain the 
most uniform working conditions. The 
designer of an annealing oven should 
consider, first of all, uniformity of tem- 
perature at all points throughout the 
annealing period and only secondarily 
the efficiency of operation. However, 
with the increasing scarcity of coal some 
additional expense in the original cost 
of the furnace is warranted if the ett- 
ciency is thereby tmcreased. A new an- 
nealing oven designed to secure uni- 
formity of heating and to conserve fuel 
has recently been built at the plant of 
he Arcade Malleable Iron Co., Wor- 
cester, Mass. The furnace was designed 
by John Jordan, foundry superintendent. 
Mr. Jordan has spent many years in 
the malleable iron industry and thus 
has become familiar with annealing 
castings. He started work in 1872 as 
a molder in the foundry of the Rhode 
Island Malleable Iron Works, Hill's 
Grove, R. I, and continued at this 
foundry until he was called to accept 
his present position 
n Worcester in 19- 
12. At that time he 
was superintendent 
of the Hill’s Grove 
plant. On his ar- 
rival at the Worces- 
ter plant, one of the 
first things he did 
was to change the 





annealing ovens by 
enlarging the open- 
ings between the 
fireboxes and_ the 
iunealing chamber. 
Mr. Jordan has al- 
vays found _ that 
having as large an 
pening as possible 
between the fire and 
he chamber of the 
ven tends toward 
reater uniformity, 
nd now with his 
ew oven he has 
reached 
the limit in this 


practically 


lirection by  plac- 
Ing the fireboxes 
the oven _ it- 


self. The- results 


Annealed with One Ton of Coal 


of the operation of this oven 


have in many respects been remark- 
able and the detail of its construction 
asumes general interest. 


The out- 


































FIG. 4—AN AIR HOIST SUPPORTS THE POTS WHILE TWO MEN JAR THE CONTENTS LOOSE SO 
THEY FALL TO THE FLOOR 
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standing points in its operation are, 
first, almost absolute uniformity of 
temperature during annealing period 
and, second, low coal consumption 
per ton of castings produced. 

The pots are placed in the oven 
with a charging truck. The pots 
containing castings are built up 
in tiers of four on cast base plates. 
In all the furnace takes 54 of these 
tiers in addition to several rows of ex- 
tra single pots which may be placed 
in the space under the center of the 
arch. The base plates have series of 
feet which hold them off the floor in 
order that extension arms of a large 
charging truck may slide under and 
thus raise each tier to afford a reardy 
means of transportation without han- 
dling. The older type of furnace here- 
tofore used at the plant was of smaller 
capacity and smaller 
firebox space. The new furnace is 2+4 


corresponding 


feet 6 inches wide and 15 feet 9 inches 
However 
the working area is not as great as 


deep inside measurements. 


this because the space occupied by 
the four fireboxes must be subtracted 
Each firebox has an inside area 3 x 3 
feet leaving the 
charging floor prop- 
er approximately 16 
feet square. In the 
operation of the 
furnace the charges 
have averaged about 
35 tons of castings. 
For the purpose of 
determining the rel- 
ative merit of the 
furnace design rath- 
er careful check has 
been kept of tem- 
peratures, fuel re- 
quired and_ results. 
The fireboxes and 
grates are designed 
for the use of an- 
thracite coal. Un- 
derneath the grates 
space has been left 
for ashes, so ar- 
ranged that these 
inay be easily re- 
moved from the out- 
side of the furnace 
during operation. 
The furnace is 
equipped with re- 


cording pyrometers, 


fis et a at 


aaa ate RR ak Fava ae 
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FIG. 5—THE RECORDING PYROMETER CHARTS 
INDICATE THE RISE IN TEMPERATURE 


IN THE OVEN 





FIG. 6—PYROMETERS ARE 


SUPERINTENDENT'S 


LOCATED 
OFFICE 


IN THE 


the charts of which are conveniently 
the desk of the foundry 


superintendent as shown in 


located near 
Fig. 6. 
The annealing practice of the Arcade 
Malleable Iron Co. will best be under- 
stood by following the entire operation 
in detail. Although the plant produces 
fairly castings, the bulk of its 
work consists of small parts running 
from 4 to 10 to the pound. After they 
come from the initial cleaning operation 
the castings are 


large 


sorted for packing.. 
To avoid warping of small thin parts, 
it is necessary that they be well packed 
in the annealing pots. For this 
castings of similar size and design are 
usually placed together. 
ings have 


reason 


After the cast- 
placed in one of the 
pots the space around and between them 


been 














fan 
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ry 
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FIG. 7—-THE TEMPERATURE IS HELD CONSTANT 
FOR A PERIOD OF FOUR OR FIVE DAYS 


is filled in with mill scale 
treated with red hematite as occasion 
may demand. The pots, filled with 
castings and mill scale, are shaken and 
hammered until the entire contents be- 
come a firm, almost solid mass. In fact 
so tightly pressed together does the 
mixture of castings and scale become 
that the bottomless pot may be raised 
by a chain placed around the outside 
without dropping the contents. When 
each tier of four pots is packed it is 
lifted by the transporting truck and 
taken into the furnace where it is set 
in its place. Here thin steel covers are 
put on and each tier is sealed with 
fireclay at all joints. The tiers are so 
placed as to leave an opening about 
two feet wide along the center of the 
furnace from front to back. 
ing is for the down draft flues which 
may be seen in the floor, Fig. 3. When 
the furnace has been completely charg :d 
the doors are set in place and che 
joints sealed up with fireclay. The bungs 
are made up in 


which is 


This open- 


sections as shown iu 


FIG. 8—THE COOLING OPEKATION REQUIRES 
ABUUT TWO DAYS BEFORE THE THERMO- 
COUPLE IS DISCONNECTED 
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F1G. 9—ANNEALED CASTINGS ARE OFTEN 


TESTED BY COLD BENDING 


each section consis‘- 
ing of a steel frame filled with iire- 
brick. In order to facilitate the han- 
dling of these doors an overhead rati 
with traveling chain block is provided. 

As soon as the furnace has been 
completely filled and sealed, fires are 
started in all four of the fireboxes. The 
chart, Fig. 5, shows the temperature 
curve from the start. From this it 
will be seen that it takes over 36 hours 
before the oven is brought to the de- 
sired temperature. After attaining this 
temperature, the oven is held at as near- 
ly a uniform heat as possible for a 
period of four or five days. The chart, 
Fig. 7, shows the uniform temperature 
maintained in the oven after the maxi- 
mum degree has been reached. The 
curve in this chart covers a period of 
nearly two days, and the variation of 


the illustration, 
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temperature during this time is hardly 
sufficient to be recorded by the instru- 
ment. The cooling curve is shown in 
the chart, Fig. 8. This, as may be 
seen, requires about two days, so the 
entire annealing operation takes from 
nine to 10 days from the time the fur- 
nace is charged until the castings are 
removed after annealing and sent to 
the cleaning room. 


Cieaning and Sorting 


After the pots are removed from the 
furnace, they are lifted up one at a 
time by a chain placed around the out- 
side of the pot and are then swung over 
a dumping space on the floor. As each 
pot is held over this space it is struck 
with a hammer until its contents are 
loosened sufficiently to drop out. The 
castings and mill scale packing all drop 
together in a heap from which the cast- 
ings are raked out and taken to the 
cleaning room for the final cleaning 
operation. After being cleaned, the cast- 
ings are sent to the shipping room for 
sorting, weighing, and packing for 
shipment. Fig. 11 shows a mass of the 
usual run of castings just after they 
have arrived in the shipping room. The 
weighing of the castings before ship- 
ment has been reduced to a_ simple 
operation. A_ direct-reading platform 
scale shows the total weight almost in- 
stantly when the loaded truck reaches 
it. Trucks of exactly uniform tare are 
used so that the weigher is able to 
keep accurate account of castings about 
as rapidly as they can be trucked from 
the sorting benches to the shipping 
room. This simplification in weighing 
is one of many innovations brought 
about under the direction of H. L. 
Blumenauer who recently took over the 
inanagement of the plant. One feature 
which is planned for early application 
to the annealing operation is a simpli- 
fied method of separating the castings 
from the mill scale after they are 
dumped from the annealing pots. It is 
the intention to dump on some form 
of traveling grate or chain which will 
automatically carry off the castings and 
let the mill scale drop through into a 
bin below. 

The castings after being annealed in 
the new furnace have stood up re- 


FIG. 11—THOUSANDS OF SMALL 
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markably well under testing and have 
in every way verified the contention 
that an absolutely uniform temperature 
is invaluable in the annealing of smail 


castings. The card reproduced in Fig. 
10 shows an average analysis of a 
casting which is to be annealed. Fig. 


9 shows the results obtained with this 
grade of iron after annealing. 


The Floor 


In the normal operation of the fur- 
nace, the fireboxes are filled twice a 
day with approximately 500 pounds of 
anthracite coal to each box. In a re- 
cent test nine tons of anthracite were 
used to anneal 35 tons of castings, or 
approximately four tons of castings to 
each ton of coal. The circuit of the 
gases from the fires is up and along 
the top of the oven from each side to 
the center, then down the center and 


Flues In 


through the flues in the floor. Each 
floor opening is connected to a chan- 
nel fiue which runs under the floor 


from the center to the side of the fur- 
nace and back to the center again where 
it drops down into a large central flue 
connected with the chimney at the rear. 
There are 14 openings on the floor, each 
7 x 7 inches. The flues under the 
fioor are also approximately 7 x 7 
inches in section and occupy all of the 


CASTINGS ARE MADE FROM A TON OF METAL—UNIONS AND COUPLINGS SHOWN TO THE LEFT, ARE A PART OF 


THE REGULAR OUTPUT OF THE FOUNDRY 


10—SAMPLES OF EACH HEAT ARE SENT TO AN OUTSIDE CHEMICAL LABORATORY FOR 
THE RESULTS ARE TELEGRAPHED AND LATER CONFIRMED BY MAIL 


space under the floor except for 4-inch 
brick walls which separate the flues 
and which form the support for the tile 
used for the floor. The chimney is 
100 feet high and affords ample draft 
for the operation of the oven. Except 
for the floor the entire oven is lined 
with firebrick. 

The arch which consists of one row 
of firebrick on edge was built on a 
wooden form and then becomes self 
supporting. The rise of the arch from 
side to center is 3 feet and the thrust 
is taken by steel tie plates and rods. 
More detailed dimensions of the fur- 
nace are shown in Fig. 2 which is a 
cross section through the fireboxes. 
The foundation which is usually heavy 
is of concrete and has been designed 
to prevent the possibility of cracking. 
Mr. fordan was given entire freedom 
in the construction of this oven and 
the results, shown not only by the uni- 
form temperature charts, but by the 
low consumption of coal and the high 
malleability of the castings produced, 
testify to what can be accomplished 
with an oven of this design. 








The Automotive Foundry Co., La- 
Crosse, Wis., recently has started op- 
ation under supervision of T. G. 
Stewart, superintendent. 





Judging Sands for Found 


ry Use- 


Attributes Which Give Bond to Sand Are Discussed—Plasticity and 
Colloidal Matter Exert Interdependent Influence 
—Bond Governs Absorption Power 


BY HENRY B. HANLEY AND HERBERT R. SIMONDS 


S THE bond of 
sand is its 


molding 
important 
for 
understand 
just what this property really means. 
The bond of sand in addition to its 
direct bearing on plasticity also is the 
most influential factor in estimating 
the life and refractoriness. A 
slight variation in the physical condi- 
tion of a sand may alter greatly the 
bonding properties and 
ments from practically the same 
cality often vary widely in bond. For 
many years the bond of molding sand 
was supposed to be dependent upon 
clay and in reporting the amount of 
bonding material 
mined by 


most 
property it is important 
- foundrymen to 


sand’s 


thus ship- 


lo- 


deter- 
the 
has 


present as 
mechanical analysis, 


amount of clay substance often 


However, it has been 
found more recently that sands 
of widely different bonding qualities 


may show by analysis the same per- 


been given. 


two 


centage of clay substance, and this has 
indicated that it is not the percentage 
of clay present in a sand which gives 
the apparent bond, the feel on tem- 
pering with water, but that it is due 
rather to the physical condition of the 
clay substance itself. That such is 
the actual case has been borne 
by recent investigation. A variation 
in the colloidal condition of the clay 
substance is in reality the cause of the 
variation of 

The term 
substitute 
understood 


out 


bond. 


colloidal 


and 


has not a good 


its meaning must be 
detailed 
count of the general property of bond 
can he made. A _ colloidal 


simply refers to a degree in 


before any ac- 
condition 
the 
of particles in a s nee. It 
be thought of 


size 
may 
as pulverization carried 


to a fineness than is 
considered. \ 


with a 
state will 


greater degree of 


ordinarily mixture of 
colloidal 
fiuid, that is, 
the particles will not settle out, or at 
least will 
ness. 


substance in a 


form a 


water 


stable 


with 
the 


correct 


do so extreme slow- 
However, 
the 


no 


mixture is not a 
the 
chemical has 
taken place, the particles have not dis- 
solved. 


solution in use of 


term, for change 


They are held in permanent 
suspension due to their extreme 
uteness. Such small 
properties 


min- 
particles have 
several peculiar to their 
state, among which is that of adsorp- 


tion of certain dye substances. Here 


again Ad- 
from ab- 
sorption is the property of attracting 
to the surface of each minute particle 
a thin film of a_ substance, 
altering the chemical 
either component. 
this upon the 

molding sand is 
the 


a term must be defined. 


sorption as distinguished 


without 
composition of 

The bearing of all 
subject of bond in 
that means of 
characteristics of colloidals the 
relative value of the bonding proper 
ties of different sands is obtained. All 
of the substances present in the bond 
of molding sand can exist in a col- 
loidal condition and be in a state of 
equilibrium. 


by 


Bond and Plasticity 


Any extended theoretical discussion 
concerning colloidal properties in gen- 
eral is beyond the scope of the pres- 
ent series of articles. 
much as it is 
that plasticity and 
are interdependent, 
other, it is 


However, inas- 
generally recognized 
colloidal 


one 


matter 
the 
the re- 
properties. 
published 
results dealing with the bond adsorp- 
tion of molding sands in an effort to 
show that the bond might be rated 
according to the amount of dyestutf 
removed from solution. This work im- 
mediately indicated that 
bilities this 


ever, the work in most 


uwpon 
necessary to show 


lation between these two 


Several investigators have 


great possi- 


exist along line. How- 
cases has been 
carried on with little consideration for 
the nature of the substances which 
move the dyestuff. The 
has been that different substances ab- 
sorh the same dyestuff in direct pro- 
portion to their quantity or _ total 
mass, whereas the fact is that varving 
colloidals have varying abilities for re 
dyestuffs from solu- 
Colloidal matter of gelatinous 
character is capable of removing non- 
colloidal dyestuff. This much is cer- 
tain demonstrated, but 
the relative capacity of any one par- 
ticular for removing a defi- 
nite dyestuff is a much more difficult 
matter to determine. In 
investigators at 


re- 


assumption 


moving aqueous 


tions. 


and is easily 


colloidal 
fact, 


are 
phase 


many 
working 
of the 
much is 
still is a 


present 
this 
while 


and puzzling over 
and 


there 


situation, now 


known, great deal 


which is not known along this line. 
After examining a great number of 
sands, particularly in 


respect to the 
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chemical composition of the bond, it 
has been shown that the bond of nat- 
ural molding sands is not in all cases 
due to clay as the composition, hy- 
drated aluminum silicate is ordinarily 
termed. On the other hand the ma- 
jority of the well bonded molding 
sands of this country owe their bond- 
ing qualities to the presence of col- 
loidal, hydrated ferric-oxide. In the 
study of many sands, surprising re- 
sults are obtained in connection with 
the effect of iron oxide on the bond- 
ing property. 

This is especially evident in the case 
of New Jersey, New York, and IIli- 
nois sands where the relation between 
alumina (A1:0,;) and iron oxide (Fe.- 
O.) clearly shows the effect oi 
these oxides upon the bond. In 
these sands it is safe to say that the 
bond is not strictly clayey material 
but that iron oxide is an important 
factor. This brings in the question of 
refractoriness in connection with the 
composition of the bonding substance. 
In general, good bond properties point 
to low grade fire clays, and therefore 
a strongly bonded natural sand may 
be said to be a poor refractory sand. 

Just what composes the clay sub- 
stance in molding sand is not gener- 
ally understood, and_ the 
analyses of three typical sands may 
serve to clear up this point. The 
made in each case on the 
material after its separation 
sand: 


following 


tests were 
bonding 
from the 


New Jersey Ohio 


Sand 
33.65% 
28.88% 
18.15%. 

The method of separating the bond- 
ing substance for the purpose of the 
above analyses was what is known as 
the defocculation process. This 
been described in a_ previous 
consists briefly in 
sand with a suitable 
which breaks the cohesion between 
the granular material and the colloidal 
matter, and thus allows the former 
to settle out, after which the colloidal 
matter is decanted off. 

If the bond of molding 
composed entirely of 
colloidal or 


New York 
Sand 

Silica. 38.88% 

lron Oxide 

Alumina 


has 
paper 
treating the 
alkaline solution 


and 


sand was 


clay, either in 
noncolloidal condition, 
we should not find any such amount 
of iron oxide as shown in the 


table. In the study of molding sands 


above 
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it is invaluable to know something 
concerning the amount of bonding ma- 
terial or more exactly the colloidal 
matter which is present. The bond 
adsorption determination is the best 
test for this purpose. The results 
of such a test prove of great value in 
mixing strong and weak sands togeth- 
er. For most. practical consider- 
ations this test is sufficiently accurate, 
as the normal colloidal material in 
any two sands has approximately the 
same power of adsorbing dyestuff. A 
series of tests om samples of typical 
sands from various districts is given in 
the accompanying table. The right hand 
column gives a close approximation of 
the relative weights of colloidal mat- 
ter in the different samples. 

As yet no standard method of re- 
porting the percentage of colloidal 
matter present has been reached. For 
all practical purposes the compara- 
tive amounts of dyestuffs removed 
from solution gives sufficient informa- 
tion. By comparing such amounts 
with known qualities of sands, a work- 
ing table might be compiled. For 
instance a molding sand that will re- 
move 1000. milligrams of dye from 
solution for every 100 grams of sand 
in the sample is generally regarded as 
plastic, strong bond, molding sand. 
With this value it will never be non- 
plastic unless the sand is extremely 
fine grained Sands showing a bond 
adsorption value of 2000 to 3000 mili- 
grams under the same conditions al- 
ways have great bonding strength. 
However, the converse of this is not 
always true. A comparatively low 
bond adsorption value is not a posi- 
tive indication of low bonding proper- 
ty. That is, a sand with an _ ideal 
combination in grain size may pos- 
sess a bond adsorption from 150 to 
1000 millizrams and yet may be a 
well bonded sand. 

Another phase of the bond problem 
is the effect of having the bond com- 
posed largcly of clay substance in 
the strict sense of the word. Fire 
clays as ordinarily used in foundries 
are not regarded as plastic clays, al- 
though some of them show decided 
plasticity and good bonding qualities. 
Many foundrymen have had shipments 
of red fire clay and have probably 
noticed it has more bonding strength 
and stickiness than the usual white 
fire clay. This is due to the 


fact that the red clay contains 
hydrated iron oxide colloidal mat- 
ter. In fact it may be said that 


without this colloidal matter fire clay 
will be gray or white and will have 
relatively poor bonding properties. 

In recent years fire clay and mold- 
ing sand have been mixed in an at- 
tempt te reclaim old sand. The work 
in most cases has been unsuccessful, 
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especially in producing a sand which 
feels as it should. Here again, the 
cause has heen the absence of hy- 
drated ferric oxide, and after exhaus- 
tive tests it can be safely said that 
no blend made _ artificially exactly 
equals the feeling of a natural sand 
mixture. This is undoubtedly because 
of the difficulty in duplicating the ac- 
tual composition of the bonding sub- 
stance found in nature. Perhaps the 
nearest approach to this is reached 
by selecting an extremely plastic clay 
composed of colloidal clay substance 
and organic colloids and of mixing 
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hydrated iron oxide will also show a 
high bond adsorption value because 
the iron colloids have a great capac- 
ity for adsorbing dyestuff. Such a 
sand is found in New Jersey, and al- 
ways has been known as strong in 
bond. However, any foundryman us- 
ing this sand knows that its life is 
short. The reason is clear; the action 
of the heat on the colloidal matter 
has broken it down because of the 
excessive amount of iron oxide pres- 
ent. 

The first layer in the mold, con- 
sisting of about 1 inch of sand next 














. o e a 
Relative Amounts of Collidial Matter in Sands 
No. Molding Sand from Grade of Sand Bond Adsorption Value* 
ER Err rrr Te Pere raes Are Fine 1260 
EE hi bed baend es Sicaue ceaewe Fine 488 
oe MED oi wad nceae des ceneecawesve Medium 408 
i? WN: 5b Gs acudeedekwuacuwncnesouds Fine 400 
© Pe, i. kckn ss euand-aeeeamenaauuus Medium 630 
OS. dived caddarudcsqaetaccurees Coarse 2800 
i eee ere See Exceedingly fine 2280 
DP hb a 0440 cersessecaekeeaencess Exceedingly fine 1160 
EE vada sake caudesewandoueedeeebes Medium 1880 
OP SEE BSCE wdies Cewn Keudceekerenceuduas Fine 700 
OT PE a cécenceacoeraeeguneaas gtuduane Medium 2760 
Oe 0546 44's: chase chunsgeedencces Fine 3320 
ME 4th bx cdeaddeed exebeencade cues Fine 1040 
SE? 4b 506 4 6egesde cen acaaunadeagens Medium 1080 
i Ui esedcachwe ses aeeiaabak awn shadeemee Fine 810 
Me ceaGedcdedeoustéecesneustseaduaawes Fine 1320 
OW MN ckdvadadchivetenecekecdkbelweasahas Medium 2360 
Ge ecadcdsbbeeenwundeus dunce sewannens Medium 1620 
WE chad ciwatenedeucecedantaceeuaddess Medium 650 
OP SD caanatentadneasiandscaadandeneue’s Coarse 1180 
Se Se weckvavdsudawencatacaeucann ne Fine 215 
BEE osuchenen Gaaeded kaw eaanaeked Medium 210 
UE) SE hk 60 cds dedcuusecceneacseceoes Medium 175 
me Se. chit wkesrnetseresauawniaenecns Medium 426 
a De SU -ccdeccceecneddsddeneeseadaces Coarse 272 
OS PN bch nace vedencucnckascqaenaees Fine 204 
Et Es Gudiwccgenuscdedcedeackeasaune Very fine 1260 
DD She ied ona neddecaacenahlcukeehan Medium 296 
DMD wdae cc dd ace deeésnadcecgensnuexe Medium 1880 
MEE. SGC sc kudnaeaveedadedececusuaeens Fine 1920 
Ghd daeueaktaowiebasebeas Kuen’ Coarse 2800 
Oe MD ads Wcvccdnecwkscakechabaneuenas Fine 3240 
D ME Ravadéveuawedacdendeetsecauaaeus Medium 1960 
1 Se MS ¢ is Uheeks ed <ebbewubaeducwean Coarse 263 
y- Ge En cide wedeeteciecdebsusaeened Medium 460 
RE UN kc cccuwdscdstacdedecescuencs Medium 400 
S- S ME scent wadeenbeheteecnnnbanes Medium 810 
So See ee ws ccaneusedcasceateesbeandecucs Coarse 1520 
*Figures given represent number of miliigrams of dyestuff adsorbed from solution by 100 grams 
' of sand, 
this with old or sharp sand. This 


blend will produce castings of ex- 
cellent appearance and will work well 
in both dry ard green sand molding. 

Mixtures of this kind have been 
used extensively in foundry work but 
care must be taken in handling them 
as they are more sensitive to venting 
than routine mixtures in every day 
use. The question of composition of 
colloidai substance has an _ import- 
ant bearing on the action of heat on 
sands. It is largely, behavior 
heat action 


under 
determines the 
longevity of one sand as compared 
with arother, and the proper consider- 


which 


ation of colloidal composition with re- 
spect to heat resistance offers a great- 
er oppertunity for economy in the 
use of certain molding sands than 
does any other phase. A sand con- 
taining a large amount of colloidal 


to the casting, has been seriously de- 
hydrated, the next layer has been 
partly dehydrated, and the remainder 
of the sand back to the flask has 
been sufficiently heated to change 
slightly the physical properties of the 
colloids. Thus the ultimate bond of 
every part of the sand in the mold 
has been altered. and as a matter of 
fact weakened. Take for example the 
case of a cylinder casting weighing 
approximately 1000 pounds. The de- 
tails of the change in bond during 
casting in an actual test are as fol- 
lows: 


The first layer of sand lost prac- 
tically all its colloidal property, the 
proper feel of this portion of the sand 
when tempered with water had entire- 
ly disappeared and the sand became 
coarser and had a changed color. 

If the facing sand is new it will 
change from yellow or from yellowish 


‘ 
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red to a deep red color throughout. 

The second layer of sand including 
that between the first and third inch 
from the casting showed a_ decided 
loss of bonding quality, and the sand 
became slightly gritty. 

The last portion of the sand ex- 
tending to the flask was not greatly 
effected though even here a change 
was noted. a Asta 

The longer the sand remains in the 
flask the greater the deterioration, so 
that economies often are made by 
dumping out the work as soon as 
consistent with good foundry prac- 
tice. Some of the literature on this 
topic is misleading for the bond gen- 
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tion. In a typical example taken, the 
bonding strength of the original sand 
used in the flask for facing and back- 
ing measured, in transverse strength 
before pouring, 680 ounces per square 
inch. After pouring the casting, sam- 
ples of the same sand in the first 
layer next to the casting were mixed 
and tempered with water. These 
showed a bonding strength under sim- 
ilar transverse test of but 5 ounces 
per square inch. The second layer of 
sand from 2 to 3 inches away from 
the casting, when mixed and tempered 
with water after the pouring showed 
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TABLE II 
Relation of Absorption to Bond in Sands 


Apparent Bond 


Plastic and sticky 
Nonplastic 

Fairly plastic 

Exceedingly plastic and sticky 
Plastie and sticky 

Nonplastic 

Plastic and sticky 


Pp 
Plastic and sticky 
astic Clayey 
Plastic and 


Plastic and 
Plastic and 
Plastic and 
Nonplastic 
Plastic and 


Nonplastic 
Nonplastic 
Nonplastic 
Nonplastic 
Nonplastic 
Plastie and sticky 
Nonplastic 
Plastic and 
Plastic and 
Plastic and 
Nonplastic 
Plastic 

Plastic and 
Plastic and 


Nature of Bond 
Mostly ferruginous 
Clayey 
Clayey 
Mostly ferruginous 
Mostly ferruginous 
Clayey 
Mostly ferruginous 


Clayey 
Clayey and ferruginous 
Mostly ferruginous 
and ferruginous 
ferruginous 
ferruginous 
ferruginous 
ferruginouws 
and ferruginous 
ferruginous 


Mostly 
Mostly 
Mostly 
Mostly 
Clayey 
Mostly 
Claycy 
Mostly 
Clayey 

Clayey 
Clayey 
Clayey 
Clayey 
Clayey 
Mostly 
Clayey 
Mostly 
Mostly 
Mostly 
Clayey 

Clayey 

Clayey 

Mostly 


sticky 
plastic and sticky 
plastic and sticky 
sticky 
sticky 
sticky 


ferruginous 
and ferruginous 


and ferruginous 
and ferruginous 


sticky 


ferruzinous 
and ferruginous 
ferruginous 
ferruginous 
ferruginous 


sticky 
sticky 
sticky 


and ferruginous 
ferruginous 


sticky 
sticky 








erally has been regarded refractory 
and not at all affected by compara- 
tively low temperatures. In_ reality 
it is dificult to find a natural mold- 
ing sand in which the bond is not 
seriously affected by the temperatures 
practice. The best 
bonded sands in the United States 
will lose the greater part of their 
streneth if they are kept in a temper- 
Fahr. 


of usual foundry 


ature zone of 1000 degrees for 
a sufficiently long time. 

When the bond of a sand is altered 
heat, the colloidal sub- 
also is altered the 
the suffers. It is 


change 


by action of 
stance present and 
sand 
the 


original 


plasticity of 


possible to colloidal sub- 


stance back to its condition 


but this requires more time and more 
extensive treatment than it is advisable 
for foundries understand 
the destruction of 
portant first to investigate the actual 


loss in strength due to such destruc- 


to give. To 
colloids it is im- 


strength of 150 
per square inch. The third layer of 
sand near the outside ef the flask 
developed 600 ounces per square inch 
under the same test. The first layer 
of sand in this case was absolutely 
useless and if mixed with other mold- 
sand simply would reduce the 
strength of the whole and accomplish 
no good. The layer of 
which showed a strength of 150 ounces 
per square inch might have been ap- 
mixing with 
allowing it to 
third 
that 
mixed 

The 
been on 


a transverse ounces 


ing 


second sand 


rejuvenated by 
then 
using. 

so little 


preciably 
water, and by 
stand 
of sand 
reneral 
it sufficiently 


The laver 
altered 


would 


before 
was the 
handling 


for 


have 

further 
far has 
that the 
carried on 


use. 
discussion sO 
the 
molding 


assumption process ot 


was with green 


sand 
In dry sand work, more heat pene- 
trates the than with 


through sand 
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green sand operations, and when the 
same experiments are conducted for 
comparative results it will be found 
that there is considerable less loss 
due to the action of heat in green sand 
casting than in dry sand work. Col- 
loidal hydrated aluminum silicate or 
in other words, clay, will not be de- 
hydrated or lose its bonding strength 
as quickly by the action of the heat as 
colloidal hydrated iron oxide. However 
as already mientioned, few natural 
sands contain clay as a predominating 
colloid, and therefore it is the hy- 
drated iron oxide colloids which are 
dealt with most commonly. 

The bond present in a molding sand 
has some influence upon the water 
absorption of the sand. In this con- 
nection experiments have been under- 
taken with a view to. ascertaining 
what percentage of water would be 
observed by the sands from different 
localities having widely separated 
bond properties. Table II gives the 
results of these experiments and from 
this analysis it may be seen that in 
the normal case sands carrying bonds 
composed of a clayey and ferruginous 
substances readily absorb water, and 
that the more the’ sands incline 
toward a ferruginous bond the great- 
er the power of absorption becomes. 
These sands of high absorbing power 
are in popular use in many foundries 
and examinations will show them to 
be capable of carrying large amounts 
of water without dctually feeling wet. 
This capacity for absorbing water is 
a physical property possessed by col- 
loidal hydrated ferric oxide, and by 
other colloida! substances. The  per- 
centage of water in the table has been 
determined by adding water to dry 
up to the point of its satura- 
Therefore it does not mean 
percentage of water which the 
might carry for molding pur- 

However, the table furnishes 
for comparing the physical 
the colloidal substances 
the send. 
The treatment of bond in molding 
from the colloidal standpoint 
possibilities than any 
other method. A low bond adsorption 
value sav from 200 to 400 clearly in- 
dicates 1 weaker sand than where the 
value is 800 or above. A sand with a 
bond adsorption value of 1000 or 
may be mixed economically with weak 
Sands 


sand 
tion. 
the 

sand 
poses 
a means 
condition of 
present in 


sands 


offers greater 


mor< 


sands and to good advantage. 
with a of ferrugin- 
ous. bord always are more sticky and 
velvety than those of a clayey char- 
acter, but do not possess the heat re- 
of the clayey bonded 
In spite of this, sands of fer- 
ruginous bond are excellent for mold- 
ing and are popular with most found- 
rymen_ through 


high percentage 


sisting power 


sands. 


possessing this quality. 








Direct Current Used for Furnace 


Application to Steel Melting Has Been Successful —Scrap is Charged 
and Permitted to Stand in the Sealed Furnace Over 
Night to Bring It to a Dull Red Heat 


O MUCH controversy has 

been raised on the possibility 

of successfully operating an 

electric melting furnace with 
direct current, that the writer believes 
his experience would be of interest 
along this line. For the past year he 
has been in charge of a foundry in 
which good steel castings were being 
made with a melting unit operating 
on direct current. The furnace is of 
the opening-roof type, manufactured 
by the Industria] Electric Furnace Co., 
Chicago. It is in operation at the Oil 
City plant of the Oil Well Supply Co., 
Pittsburgh, and is similar to that 
shown in the accompanying illustra- 
tion, 

The current was supplied from the 
power plant of the Oil Well Supply 
Co. The other power requirements of 
the plant were so heavy that it was 
impossible to allow more than 1200- 
amperes for the electric furnace. In 
order to operate the furnace, it was 
necessary to have external resistance 
in the form of a water pipe rheostat to 
reduce the voltage in proportion to 
the increase in the flow of current. 

This furnace operated on 60 per cent 
of the voltage of the line for about the 
first 10 minutes, when cold, then up 
to 75 per cent for about 30 minutes, 
and then ran 84 per cent of the line 
voltage until the heat was finished, so 
that the voltage of the arc went up to 
200, with 1200 amperes. 

Graphite electrodes were used. A 
4-inch electrode weighing 27 pounds 
lasted 9 to 11 heats on the average, 
making a consumption of approxi- 
mately three pounds per heat, or four 
pounds per ton of metal melted. The 
positive side of the generator was con- 
nected to the top electrode and the 
hearth of the furnace was connected 
to the negative side and grounded. 
The electrical connection in the hearth 
consisted of a piece of 1%-inch cold- 
rolled shafting, cooled by a _ brass 
water box outside of the furnace. 

The normal capacity of the furnace 
was 1250 pounds, although the heats 
averaged between 1400 and 1500 pounds. 
With the power available it was pos- 
sible to obtain up to six heats in 14 
hours, and the kilowatt-hour consump- 
tion including external resistance 
losses, was approximately 700 kilo- 
watt-hours per heat. When the fur- 
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nace was hot, 1500-pound heats could 
be completed in 2 hours and 15 
minutes. Over 700 heats were run in 
the past year and the number would 
have been even larger if it had not 
been for trouble in the power plant 
which interfered with the supply of 
power. Castings as large as 1300 
pounds were made from this furnace. 

In this work it was found that one 
of the important elements of the suc- 






TYPE OF FURNACE USED WITH DIRECT CUR- 
RENT FOR MAKING STEEL CASTINGS 


cess of the direct current operation 
consisted in having the scrap hot. In 
order to accomplish this the furnace 
was recharged immediately after the 
last heat of the day was poured. The 
spout and the space around the elec- 
trode were then carefully sealed so 
that the next morning the scrap would 
be a dull red. This made the arc very 
much steadier when starting the fur- 
nace than it would have been had the 
charge been cold. 

Another problem that arose was 
that of oxides in the steel. These were 
removed by maintaining a deoxidizing 
slag on top of the metal. No more 
ferrosilicon or aluminum was used for 
killing metal than is used in alternat- 
ing-current electric furnace operation. 
The melting stock consisted of foundry 
heads and gates, machine shop turn- 
ings, old bolts, flashings from the 


forge shop and, in fact, the usual class 
of scrap used in most electric-steel 
foundries. About four pounds of ferro- 
silicon, % pound of aluminum and 6 
pounds of ferromanganese were used 
per heat. Coke and lime were used on 
the slag to prevent oxidation of the 
metal—about five pounds of coke and 
a handful of lime per heat. The coke 
and lime were not put in until the 
metal, so far as temperature was con- 
cerned, was ready to pour. Several 
tj heats of 3%4 per cent nickel steel 
have been made successfully. This 
material was used for ball-bearing 
race ways and for slotter bars for key- 
seating machines. The steel was made 
in the regular way with 3% per cent 
nicket shot that was added cold with 
the charge. From 75 to 80 heats of 
vanadium steel also were made in this 
furnace. When roofs were changed, it 
was found advisable to put the new 
roof on the furnace at the end of a 
day. Then the new roof would get 
the greater part of its expansion before 
the ‘intense heat of the are would be 
reflected against it. Roofs put on this 
way have lasted through 300 heats. 
The bottoms on the furnace lasted 
well. When the bottoms were care- 
fully put in, they lasted from 50 to 75 
heats without any repairs, but if there 
was any clay in the ganister, or if the 
bottom was put in hurriedly, it would 
need patching after about 20 heats 
were run. Usually, the furnace was 
allowed to cool at the end of each 
week so that a careful investigation 
could be made and any possible holes 
which were started could be filled. The 
present lining has lasted more than 
six months and still is in good con- 
dition. No patching of any conse- 
quence has been done on this lining 
since it was put in except that the arch 
over the spout has been replaced once. 


Incorporated under the laws of 
Delaware with a capital of $100,000, 
the Mount Holly Foundry Co., Mount 
Holly, N. J., will produce machine 
molded gray iron castings weighing 
up to 100 pounds. It has leased the 
plant of the former Risdon-Alcott 
Turbine Co., and will install modern 
machinery and equipment, most of 
which has been selected. Lewis R. 
Palmer is president and George C. 
Palmer is secretary and treasurer. 








Large Castings Acquire Coarse Structure when Allowed to Cool Slowly—Modifica- 
tion of Composition, Pouring Cold and Spraying with Water Prevent 
This—Heat Treatment Strengthens the Metal 


BY AUSTIN B. WILSON 


T IS only with considerable have fallen far short of the normal per cent aluminum bronze is given 
difficulty that it has been qualities for this material. This in Fig. 1. This will be seen to con- 
possible to produce large phenomenon is due to what is known sist of light-colored alpha and darker 
castings of aluminum bronze, as self-annealing. Owing to the large beta grains. The properties of this 
of about 10 per cent aluminum, with cross-section of heavy casting the material are approximately as follows: 
suitable physical properties. Frequent- metal cools slowly and consequently 








; : ea Yield point, Ibs. per 90. M...cccscecscceee 2400 
ly small castings have been made at a coarse structure is produced. This Tensile strength, lbs. per sq. in............ 7000 

‘ . 1 sae ‘ sett ld b bad h but ee a ere Ter eer rere rr 20.0 
the same time with larger castings in itself wou e bad enoug Ut Reduction of area, per cent.......-...... 21.0 
and the smaller castings have been there is another result far more  Brinell hardness .........ssseeeeeeeseeee 100 
satisfactory while the larger pieces serious. This is described later. In aluminum bronze which has un- 
= For comparative purposes a photo- dergone self-annealing the extraordi- 

The author, Austin B. Wilson, is metallographist, si P itis P 8 8 7 

the Titanium Alloy Mfg. Co., Niagara Falls, N. Y. micrograph of normal sand-cast ten narily large alpha grains are accom- 





FIG. 1—NORMAL STRUCTURE OF ALUMINUM BRONZE, AS CAST, LIGHT ALPHA AND DARK BETA—MAGNIFIED 200 DIAMETERS FIG. 2—STRUCTURB 
eae - «OF BAR NO. 1 SHOWING THE BETA ALL IN THE GRAYISH ANNEALED FORM—MAGNIFIED 20 DIAMETERS FIG. 3—STRUCTURE OF BAR 
NO. 2 SHOWING LESS BETA THAN FIG. 2—MAGNIFIED 20 DIAMETERS—NOTE PAKT OF THE BETA IS IN THE NORMAL (DARK) 
CONDITION, ALL ETCHED WITH FERRIC CHLORIDE 





FIG. 4—STRUCTURE OF BAR NO. 3 SHOWING MORE NORMAL AND LESS ANNEALED BETA THAN EITHER FIG, 5 OR 6 FIG. 5—STRUCTURE OR BAB 
NO. 1 SHOWING COARSELY LAMELLAR BETA AND LIGHT ALPHA GRAINS—MAGNIFIED 200 DIAMETERS FIG. 6—STRUCTURE OF BAR NO. 2 
SHOWING COARSE ALPHA GRAINS AND THE BETA PARTLY IN THE GRAYISH LAMELLAR FORM AND PARTLY IN THE NORMAL (DARKER) 
CONDITION—MAGNIFIED 200 DIAMETERS—ALL ETCHED WITH FERRIC CHLORIDE 
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FIG. 7—STRUCTURE OF BAR NO. 3 SHOWING FINER GRAIN THAN EITHER FIG. 
FIG. 
CENT., ALPHA-BETA STRUCTURE VERY SIMILAR TO FIG. 1, 


CONDITION—MAGNIFIED 20 DIAMETERS 


ALPHA-DELTA STRUCTURE 


panied by a coarsely lamellar beta 
constituent similar to lamellar pearlite 
in steel, that is, the beta has broken 
down into its two components, alpha 
and delta. Some writers say that the 
beta is never really beta, but only 
apparent beta, or in other words, that 
if a high enough magnification is used 
the beta can alway; be resolved into 
its constituents. However, the fact 
remains that the structure just de- 
scribed is always accompanied by ex- 
cessive brittleness and weakness. 

Recently some good examples 
this self-annealing have come to 
writer’s attention in an alloy of 
per cent aluminum, 1 per cent 
and 89 per cent copper. Several large 
screw-down nuts in use on the rolls 
of a steel mill failed while in service. 
The trouble occurred in the threads 
which wore and broke. One member 
of the mechanical department said 
they were too soft, another that they 
were too hard and brittle. This was 
thought rather odd, so a complete in- 
vestigation was decided upon. Both 
were subsequently shown to be right. 

Tensile and compression test pieces 
were cut from near the threads of 
three of the failed nuts. The com- 
pression test pieces were analyzed 
after being tested, and hardness tests 
and microscopic examinations were 
made on the ends of the broken ten- 
sile test bars. The results are shown 
in the accompanying table. 

As would be expected, the fractures 
of the tensile test bars showed differ- 
ences which checked with the results 
obtained in testing. This is illustrated 
by Figs. 2, 3 and 4, which show 
micrographs at 20 diameters of bars 
Nos. 1, 2 and 3, respectively. Bar No. 
1 showed a coarse grain and the gray- 
ish fracture typical of annealed alumi- 
num bronze. On comparing Fig. 2 
with Fig. 1, the reason for this 
at once be apparent. In Fig. 2 


of 
the 
10 


iron 


will 
the 
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WITH FERRIC CHLORIDE 


beta constituent, normally very dark 
as in Fig. 1, is colored a light gray 
due to being broken down into its two 
constituents described. The fracture 
of bar No. 2 was as coarse as the 
fracture of bar No. 1, but less grayish. 
Fig. 3 snows the alpha grains slightly 





1 OR 2, ALSO MORE OF THE BETA IN THE 
S8—NORMAL STRUCTURE OF ALUMINUM BRONZE AFTER AIR-COOLING FROM 900 DEGREES 
BUT WITH LESS ALPHA DUE TO MORE RAPID COOLING FIG. 9—TYPICAL 
OF LARGE CASTING AFTER DOUBLE HEAT TREATMENT—MAGNIFIED 


—— . - i ae 4 


NORMAL (DARK) 


200 DIAMETERS—ALL ETCHED 


of 
Bar 


(dark) but even here too much 
the grayish eutectoid is present. 
No. 3 should have given better re- 
sults in the tests but was found to 
be slightly unsound. 

The cause of the failure of these 
castings was undoubtedly self-anneal- 





larger due the lower aluminum con- ing. This, as explained, was due to 
tent but it also shows the beta to be too slow cooling in the molds. The 
less in the annealed form, and so_ fact that some were considered too 
more nearly normal. Bar No. 3 was_ hard and others too soft is readily 
shown by the frac'ure to be finer explained by the difference of 1.15 
grained than either of the others and per cent in the aluminum content 
Results of Tests of Self-Annealed Aluminum Bronze 
Se MONEE . 5 nena cedeccinastedeesenneedanceeeebeaaass 1 2 3 
CE GUE <i cdéuadadad awe dbo a6 keen eeaeeeenanasenaae 88.18 89.38 88.85 
I ors nine cenuegeses ested us euadnnecegedeweran 1.13 1.08 1.08 
Bee ee GD WF Cis ok. ac ddccceccddccdcccscdasadicea 10.69 9.54 10.07 
SOD i saa ena panainé weeee canes 124 93 109 
ee we OP ON PIs ci cca didn cecdwedtaseedeaceenas 30,600 20,300 22,700 
Tee ee, TG: POY OR Bi ia cdiccccce cecucsscececca« 56,900 52,300 55,200 
OND ods ct eee 4a Rtaeehedsnatnasewdedains 4.0 22.0 9.0 
ees Ge COR. DOP OUR sé occacccddacaesdxcadesaiccsaas 5.1 22.2 11.2 
Elsatic limit in compression, Ibs. per sq. inch................ 22,500 20,000 20,500 
Compression, per cent, after load of 10,000 lbs. per sq. inch.... 11.2 19.3 14.1 











intermediate in grayness. The struct- 
ure, Fig. 7, of this bar was fair but 


there was still considerable of the 
grayish eutectoid present. 
The bars were then examined at a 


higher magnification and their micro- 
structures were found to ditfe greatly. 
Nevertheless, all were found to 
contain too of the coarsely 
lamellar beta eutectoid characteristic 
of brittle and _ self-annealed metal. 
Eutectoid in the lamellar form should 
not be present in normal castings. 
In Fig. 5, representing bar No. 1, the 
eutectoid is to be all in this 
grayish form. Fig 6, illustrating the 
structure of bar No. 2, shows coarse 


they 
much 


seen 


alpha grains and a little normal 
eutectoid, dark after etching, but 
also considerably of the grayish 
eutectoid. Fig. 4, bar No. 3, shows 


a generally coarse structure with con- 
siderably more of the normal beta 


of bars Nos. 1 and 2. At approxi- 
mately 10 per cent aluminum such a 
difference would be sufficient to cause 
considerable variation in the physical 
properties of this class of material. 

Practically the only way in which 
it is possible to discover self-anneal- 
ing is by microscopic examination. 
Small lugs could be cast in suitable 
places on the casting and afterwards 
cut off, polished and examined. This 
would prevent any castings in this 
condition being shipped out and sub- 
sequently returned as_ unsatisfactory. 

In order to prevent the occurrence 
of self-annealing in large castings 
great care must be exercised. The 
composition of the alloy may be so 
modified that the constituents neces- 
sary to self-annealing are absent, or 
some method of cooling more rapidly 
may be used. With large castings 
quenching is impracticable, not only 
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on account of the weight of the cast- 
ing but also on account of the severe 
internal stresses liable to be set up 
within the casting. Controlling the 
temperature so that the metal is cast 
at as low a temperature as possible, 
and shaking from the mold as soon 
as the metal has solidified would assist 
materially in preventing  self-anneal- 
ing. Cooling the casting with a fine 
spray of water is also resorted to 
with success. When self-annealing 
‘ has occurred the metal cannot again 
be changed so as to have the same 
properties that it had as _ originally 
cast. There are two alternatives to 
improve the physical properties of 
the metal. It can be heated to above 
the critical point and then cooled in 
ir, Or it can be doubly heat-treated. 


BEAN 


How and Why in Brass Founding 
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In the former case it is only nec- 
essary to heat the casting ‘o about 
900 degrees Cent., hold it there, until 
the temperature is uniform through- 
out and then withdraw it from the 
furnace allowing it to cool in air. Fig. 
8 shows the typical microstructure 
resulting from this treatment and 
although the micrograph shown was 
taken from a small piece, the struct- 
ure of a large casting so cooled would 
be much the same. It is similar to 
the normal alpha-beta structure shown 
in Fig. 1. After air-cooling as just 
described it will have physical proper- 
ties about as follows: 

Yield point, Ibs. per sq. 
Tensile strength, Ibs. 


Elongation, per 
Reduction of area, 


When given a double _heat-treat- 
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‘Copper Casting Presents 
Difficult Problem 


We have poured a large rectangular 
copper casting, approximately 48 by 57 
by 21 inches and weighing about 5006 
founds. Three cores run through the 
center of the casting leaving walls 1 
inches im thickness. The casting was 
foured on the side, but owing to a run- 
out through the bottom the casting was 
poured short, leaving the top side about 
1% inches thick, or about 1200 square 
inches of surface snort % inch in 
thickness. What we wish to learn is: 
Will it be feasible to build up this 
thickness by means of burning with 
hot molten copper from a ladle, and 
if so, what special means could be 
employed to facilitate this operation? 
We would also like to know tf there 
is any special flux that might be used 
for burning copper. We would greatly 
appreciate any general directions you 
may be able to give. 

Copper is especially difficult to “burn 
in” because it is a very good conductor 
of heat as well as electricity. In our 
opinion the’ cheapest way would be to 
scrap the casting and make a new one. 
It would cost more to attempt to burn 
‘t than to make another. Copper being 
such a good conductor of heat it would 
be necessary to preheat the casting 
nearly to redness before attempting to 
burn it; otherwise, the surface of the 
casting would fail to be melted by 
the metal poured on. This difficulty of 
course could be surmounted; then comes 





the difficulty of getting the new addi- 
tion of copper without holes; it would 
be a spongy mass in all probability. 
This is because the burn would have 
to be an cpen one; we fail to see how 
the casting could be enclosed in a 
mold and the missing 44 inch be 
flowed onto the casting so as to burn 
in; it could be done on a small casting 
but not on such a large surface as the 
one under discussion. If poured in 
open saud the copper, as before re- 
marked, would be spongy although 
deoxidized in the same manner as the 
original casting. The best flux to 
is calcined borax. 


use 


Alloy for Razor Backs 


We would like to obtain the for- 
mula for a strong white metal suitable 
jor razor backs. The alloy should melt 
at a low temperature. 

An alloy of aluminum 92 per cent 
and copper 8 per cent would be suit- 
able if the temperature at which it 
melts is not too high. The following 
may possibly be more suitable: 
Zinc, 72.70 per cent; tin, 19 per cent; 
copper, 5 per cent; lead, 2 per cent; 
aluminum, 1 per cent; antimony, 0.30 
per cent. To .make the alloy, melt 
69.20 per cent of zinc and when hot add 
7.5 pounds of sheet 


alloy 


vellow brass, 2 


pounds of lead, 1 pound of aluminum, 4 


5 ounces of antimony and 19 pounds 
of tin. Stir the alloy thoroughly and 
pour into ingots. Remelt the ingots 
for casting purposes. 
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ment by quenching from 900 degrees 
Cent., reheating to 650 degrees Cent. 
and furnace cooling, a large casting 
should have a microstructure similar 
to that shown in Fig. 9. Its physical 
properties would be approximately: 
Yield point, lbs. per 

Tensile strength, lbs 


Elongatien, per cent 
Reduction of area, per cent 


The result of the double heat-treat- 
ment on the microstructure has been 
to allow the complete breaking down 
of the beta into alpha and delta, but 
the temperature has been kept so 
low and the time so short that the 
grains have been prevented from 
coalescing by the rigidity of the metal. 
The resulting fine alpha-delta struct- 
ure is indicative of a very strong 
condition and the metal is ductile. 
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Casting Piston Rings in 
Permanent Molds 


We are making an alloy of 50 per 
cent copper, 50 per cent lead and are 
castiny mto rings for pistons. We use 
sand molds but to save this expense we 
would like to learn if it is possible to 
use cast tron molds, and if so how tha 
moids snould be made. 
Gre shaped like a crescent. 

We know of no one making these 
castings by the die casting method, 
therefore, we are not able to state posi- 
tively that this alloy can be die cast. 
Yinere are about a thousand different 
methods practiced for holding the lead 
in admixture with the copper after the 
alloy has solidified, and some of them 
produce a metal which when chilled 
will not retain the lead. The first 
point to determine therefore, is whether 
your method will hold the lead in 
rapidly cooled metal, and to this end 
an iron mold should be rigged up and 
be tried. If this turns out satisfactory, 
the metal can be die-cast, and it will 
then pay to place an order with a 
proiessional die-sinker for the molds, 
and also engage an engineer to design 
the die machine that will be required 
to operate the dies. It will be neces- 
sary to go to considerable expense in 

e matter, for both dies and machine 

1 require to be properly designed 

built, otherwise, it will be impos- 

to obtain production, and the die- 

method will be much more 
expensive than sand casting. 


The castings 


























N THE 
dinary layman a foundry is 
a low, dark, smelly place in 
which strong, dirty men mani- 
pulate wooden models to form cavities in 


mind of the ordi- 


the sand. In a still more hazy man- 
ner the average person is aware that 
the metal is melted and poured into 
these cavities to form castings. That 
a knowledge of countless and endless 
details, only gained through years of 
experience, is a necessary part of the 
mental equipment of those who make 
castings is not realized, and the fact 
that the methods, 


nodern and improved processes and 
equipment, in the design and erection 
of special types of buildings peculiarly 
adapted to the production of quanti- 
ties of duplicate castings are embodied 
and crystallized the results of years of 
experience and observation on the part 
of men who have made a life 
and intimate study of the subject. 

Consider the new foundry of the 
Hercules Gas Engine Co., of 
Ind. old established 
concern, for its product, 
a constantly increasing volume of busi- 


long 


kvans- 
ville, This is an 


long famous 





processes, and me- 
chanical equip- 
ment to be found 
in any of our 
modern foundries 
show a_ decided 
advance over 
those in vogue a 
decade or more 
ago, is not appre- 
ciated outside the 
foundry industry 
itself. The basic 
principles of cast- 
ing metals, of 
course, remain the 
same. The molds 
are made in sand 
and are destroyed 
each time they are 
used, and___—itthe 
metal is melted in 
a cupola which 
simply is a melt- 
ing medium and 
cannot be empley- 
ed to effect any 
metallurgical 
changes in the 
iron thrown in at 
the charging door. 
The basic prin- 
ciples remain the 
same and for that 
reason it may be 
said that. all 
foundries are alike. 
However, in the 
application of 
these principles, in 
the adoption of 
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1—CORE RACKS REMAIN SUSPENDED ON SPRINGS FROM I-BEAMS BOTH INSIDE AND OUT- 
THE OVENS—OVERHEAD TRANSFER TRUCKS ARE 


FROM PLACE TO PLACE LATERALLY 
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Gas Engine Shop Has Many 


Novel Features 


By Pat Dwyer 


EMPLOYED TQ SHIFT THEM 


ness made it necessary materially to en- 
large its foundry capacity and since the 
company’s property afforded ample 
room for expansion it was decided to 
build an entirely new foundry and 
equip it in a manner peculiarly adapt- 
ed to the company’s line of business 
rather than try to enlarge and adapt 
the existing foundry. 

The buildings were designed by and 


erected under the supervision of 
Russ & Karges, architects, Indian- 
apolis and Evansville. Clement A. 


Hardy, Chicago, had charge, as indus- 
trial engineer, of 
selecting and in- 
stalling the equip- 
ment. His work 
was done in con- 
formity with the 
ideas of R. J. Mc- 


Sherry, foundry 
superintendent, 
who is qualified 
by long training 


and experience to 
have decided 
views on the sub- 
ject. Before pur- 
chasing and _in- 
Stalling the equip- 
ment he made an 
extensive tour of 
all the latest 
modern foundries 
and the result of 
this tour together 
with his former 
knowledge is 
shown in a plant 


which apparently 
is the last word 
in foundry con- 
struction. As may 
be seen by re- 
ferring to the 
illustration, Fig. 


3, the new found- 
ry comprises three 
self-contained 
units. They all 
are connected at 
one end by a 
gangway 18 feet 
wide, but each 
unit is 


separated 
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FIG. 2—SAND IS UNLOADED BY A SPECIAL 


by 
24 


feet. 


like 


and 


other 
23 x 

160 
lighting 
The 
factory type construction, single story 
with steel windows and brick 
walls. The the Pond 
type provided with top hung sash. One 
section of the which forms the 
greater part of the side and end walls 
also is hung in the same manner, 

Taking the units in regular 
quence they appear the plan, 
the first is the main foundry building, 
242 x 300 feet, devoted to molding 
crankcases, fly and 
cellaneous castings; the cylinder and 
piston foundry, 100 x 240 feet, and the 
room, approximately 160 feet 
square with the exception of one cor- 
ner cut off to conform to the proper- 
ty boundry line. 

In addition to the buildings shown 
on the plan, large roomy basements 
extend under 
for 


the 
one 
A x 
adequate 
cilities. 


from 
ings, 


court 
feet 
This 


ventilation 


open- 
the 


other insures 


and fa- 


buildings are the modern 
frame 


roof is truss 


sash 


SsC- 


aS on 


bases, wheels mis- 


core 


each one These 


coke, 


purposes. 


are 
and 
miscellaneous storage One 
section under the room houses 
the firing room for the core ovens and 
also the machines and appliances for 
mixing the core sand. 

The 


are 


used core-oven sand 


core 


different grades of new sand 
taken directly from the railroad 
cars by a mechanical unloader, made 
by the Daw Iron Works, Louisville. 
Ky., and dropped into one of the hop- 
pers as shown, in Fig. 2. These hoppers 
discharge through suitable openings in 
the basement roof which in 
‘is the of the 
yard, two belts, one 


this 
foundry 
the 


case 
ground level 


onto for 


DEVICE WHICH 
INTO THE 


SHOOTS IT THROUGH A HOPPER 


BASEMENT 


sand and for the 

The 26 
and extend approximately 
or from under the hoppers to 
the most remote sand bin. Adjust- 
able stops at different points serve to 
deflect the sand on its passage from 
the car into the proper bin. A third 
belt in the is employed for 
conveying the core-oven 
fires from cars in which it is 
received. Each belt is driven by 
individual 10-horsepower General 
Electric motor and as each one is 
operated independently and only when 
occasion requires, it is stated that the 
installation is both efficient and eco- 
nomical. 


molding 
sand. 
wide 
feet, 


one core 
inches 


160 


belts are each 


basement 
coke tor 
the 


an 


The main foundry building is divided 
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in Fig. 3, into three mold- 
separated from the clean- 
which extends across the 
of the building, by a brick 
The work made in these tree 
bays, as nearly as possible, is kept 
uniform in character, particularly in 
respect to size and weight. Occasion- 
ally it must be changed to harmonize 
with the general scheme. The time 
element enters largely into all con- 
tracts for castings for the automotive 
industry and it not infrequently hap 
pens that jobs be switched around to 
make a schedule work out as intended 
The building is equipped with six 
5-ton electric cranes made by the Pawl- 
ing & Harnischfeger Co., Milwaukee, and 
two 5-ton cranes made by the Whiting 
Foundry Equipment Co., Harvey, Ill. 
These cranes do most of the lifting; but 
molten metal is distributed by a mono- 
rail which extends across the front ot 
the cupolas, down each gangway and 
into each department. This monorail 
also is employed to carry cores from the 
core room to the different molding floors 
and also at night to carry castings from 
the gangways where they are shaken out, 
to the cleaning room. For this latter pur- 
pose large wooden boxes with a sling 
chain from each corner are provided. 
A number of tractor trucks made by 
the Buda Engine Co., Harvey, Ill., are 
used to supplement the work of the 
cranes and the monorail. The adapt- 
ability and flexibility of this type of ma- 
chine for foundry work is 
more apparent every day. 
Fly wheels, pulleys, etc., produced in 
the left hand bay, are made on a num- 
ber of jar-ram, rollover, pattern-draw 
molding machines made by the Osborn 
Mfg. Co., Cleveland; the center bay is 
served by six large and several small 
machines of the same type made by the 
Davenport Foundry & Machine Co., Dav- 


as shown 
ing bays, 
ing room 
full width 
wall. 


becoming 
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FIG. 3—GENERAL LAYOUT OF THE NEW FOUNDRY OF THE HERCULES GAS ENGINE CO., 
EVANSVILLE, IND., SHOWING THE THREE DISTINCT UNITS 
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enport, Iowa; and four plain electric jar- 
ram machine made by Henry Pridmore, 
Chicago. The third or right hand bay 
is equipped with a battery of squeezers 
made by the Arcade Mfg. Co., Freeport, 
Ill. An electric riddle made by the 
Champion Foundry & Machine Co., 
Chicago, is used on each floor. 


Molding crankcases at the plant of 
the Hercules Co. does not materially 
differ from the practice pursued and out- 
put secured elsewhere. The average 
day’s work for seven men on one of the 
Davenport machines is 150 molds. How- 
ever, at the present time preparations are 
under way to handle the heaviest crank- 
case that has yet been attempted by any 
of the automobile truck or tractor man- 
ufacturers. This casting will weigh 480 
pounds and an initial order for 20,000 
of 80 a day has been promised on this 
job. 


Melting Equipment Ample 


Only one of the three cupolas which 
ultimately will be installed is in use. 
The old foundry still is operating and 
takes care of practically half of the daily 
100-ton heat. The cupola already in use 
in the new shop and the other two not 
yet erected were made by the Whiting 
Foundry Equipment Co., Harvey, III. 
They are uniform in size with 90-inch 
shells lined down to 72 inches. Each is 
to be served by an individual blower 
made by the P. H. & F. M. Roots Co.,, 
Connersville, Ind., which will be driven 
by a 75-horsepower General Electric 
motor. The new foundry has a melt- 
ing capacity of 300 tons per day. 


The stock yard, 80 x 800 feet, is 
served by a spur from the main line of 
the Chicago & Illinois Southern railroad. 
The coke is unloaded by the machine 
shown in Fig. 4, but the pig iron up to 
the present has been unloaded by hand. 
It is planned to employ a special device 
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FIG. 5—A BALCONY OVER THE CORE 
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ROOM PERMITS THE 
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SAND TO BE DISTRIBUTED TO THE 


DIFFERENT BENCHES 


in future, built something on the plan 
of the coke and sand unloader. The 
pig iron will be carried to the high point 
of the rollers by magnetic attraction and 





FIG. 6—THE ELECTRICAL CONTROL FOR THE 
HQUIPMENT IN CLEANING-ROOM IS MOUNTED 
ON ONE PANEL 








FIG. 
TRAVELING CRANES AND THE COKE IS UNLOADED BY A MECHANICAL UNLOADING DEVICE 


4—SCRAP AND COKE STORAGE PILES—THE SCRAP YARD 


IS SPANNED BY TWO ELECTRIC 


roll the remainder of the way by gravi- 
ty. The scrap yard is spanned by two 
5-ton Pawling & Harnischfeger cranes. 
They are used to unload the scrap from 
the railroad cars by the aid of magnets 
and also to load the boxes in which the 
charges for the cupola are made up. 


The floor of the stock yard is paved 
with concrete, a feature which facilitates 
the work of the tractors used in hauling 
the charges to the cupola elevators. The 
different grades of pig iron are piled 
in long bins, each one plainly labeled 
with the number and class to which 
it belongs. The space occupied by the 
pig iron piles is not paved with concrete 
because it would be smashed up in a 
short time. Ashes and cinder which 
form the foundation of the stock yard ate 
left exposed at the points where the pig 
iron is piled. 


Making Up the Cupola Charge 


A Fairbanks scale is provided in each 
of the gangways separating the differ- 
ent piles of pig iron from each other. 
The trucks on which the charges are 
made up are spotted on these scales and 
the necessary amount of pig iron piaced 
on them, after which they are hauled 
to one of the two elevators which serve 
the cupola charging platform. The coke 
and limestone are taken up in a similar 
manner. The composition of the charges 
vary to meet the qualifications necessary 
in the different classes of work handled 
in the foundry, but they are of uniform 
weight throughout the duration of the 
heat. The bed charge of coke consists 
of 2600 pounds and each succeeding 
charge is made up of 525 pounds. The 
iron charges weigh 5000 pounds each. 
The mezzanine floor housing the blowers 
14 feet from the ground and the charg- 
ing floor 28 feet high are served by two 
large elevators, one at each end. A con- 
siderable part of the daily charge can be 
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FIG. 7—THE BENCHES ARE USED TO HOLD SAND, RODS, ETC., THE CORES ARE ALL RAMMED 
ON MACHINES 


placed on the charging floor which meas- 
ures 40 x 76 feet, before melting com- 
mences and after that the elevators keep 
the platform supplied with material as 
fast as it is charged into the cupolas. 
The tumbling barrels in the cleaning 
room at the opposite end of the building 
from the cupolas, as well as the dust 
arresters on the roof, were supplied by 


the W. W. Sly Mfg. Co., 


same 


Cleveland. The 
the 
the 
building in which the cylinders, pistons, 
The 


starting boxes for all the 


,company also manufactured 


equipment in the cleaning room of 
etc., made. switch and 


are main 


motors in one 
of the cleaning rooms are shown in Fig. 
6. tach is numbered and plainly marked 
One of these panels attached to the side 
wall is located in each cleaning room. 


How the Sand is Mixed 


After the castings are removed at 
night, the sand on the molding floors is 
cut over by two sand cutting machines 
made by the American Foundry Equip- 
ment Co., New York. One of these ma; 
chines also is employed for mixing the 


green sand facing. In fact, it may be 
said that the facing sand is put through 
a double mixing process. The required 
amount of old and new sand, together 
with the necessary amount coal dus 
is dumped in a pile close to an 8-for 
prinding pan made by the National Engi- 
neering Co., Chicago. The sand cutter 
is driven twice through the sand _ pile 
to thoroughly blende the component 
parts, after which the sand is placed in 
the grinding pan by a_ bucket loades 
which forms an integral part of th 


mechanism. 
is taken in 


From the grinding pan it 
trucks 


box and conveved 


by tractor to any part of the shop. The 
one mixer prepares facing sand for both 
shops. 

All of the used and partly burned 
cores are collected and dumped through 
a hole in the floor into the basement 
where they are passed through a sand re- 
claimer built by the W. W. Sly Mfg. 
Co., Cleveland. The rods and wires are 
collected, and siraightened when neces- 
sary, and the sand is used over again in 
the core mixtures in varying proportions 


up to two to one. An oil binder is used 


FIG, 8—DISCHARGING SIDE OF THE CORE 


GRATING 


OVENS— 
OVER THE FIRING 
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for all the cores, which must be strong. 


The sand for the cores is mixed in 
the basement and distributed to the 
coremakers’ benches by wheelbarrow. 


A 6-foot pan made by the National 
Engineering Co., Chicago, is empioyed 
for mixing the sand. A gasoline meas- 
uring pump connected by suitable pip- 
ing to the core oil supply stored under 
ground outside, is located close to the 
mixing pan. A card pasted on one 
of the posts, supporting the platform 
around the pan has the different core 
mixtures printed on it, a _ feature 
which assists the men engaged at 
that work. The sand is measured by 
the wheelbarrow load and when the 
proper quantity of sand for any par- 
ticular mixture has been placed in the 
pan, the pump automatically delivers 
the right amount of oil directly into 
the pan. 


A Well Equipped Core Room 
The core sarid is taken from the 
mixer by whee!barrow and distributed 
to the different benches. The _bar- 


row is first wheeled onto an elevator, 


which carries it to the raised balcony 


shown in Fig. 5. A chute over eacii 
coremaker’s bench terminates in a 
hopper in the platform. Some core 


benches require more sand than others 
and it is stated that one man _ with 
a wheelbarrow can keep an adequate 
supply of sand in these hoppers with 
no difficulty. 

The 


main 


laid out in three 


cores are 


room is 
The made in 
the first, they are dried in the second 
and assembled in the third. A = maxi- 
mum of four days’ supply and a mini- 


core 
divisions 
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mum of two days’ supply of cores 
always is maintained in the assembling 
department. 

The cores are rammed on a battery 
of 29 machines made by the Cham- 
pion Foundry & Machine Co. Chi- 
cago, and on another battery of eight 
machines made by the _ International 
Molding Machine Co., Chicago. The 
evens in which the cores are dried are 
provided with openings and doors at 
each end. An elevated trackway ex- 
tends the full length of the battery 
of.ovens at each side. A transfer crane 
provided with wheels 2 feet in diameter 
and having a piece of I-beam the 
width of the gangway suspended from 
it, operates on this track and is used 
for handling the racks on which the 
cores are loaded and dried. An I-beam 
is suspended from the roof of each 
oven and extends past the door at 
each end for a short distance. Cor- 
responding I-beams extending to the 
core benches on one side and the as- 
sembling benches on the other side 
are provided for conveying the green 
cores into the ovens in the first in- 
stance and out of the ovens in the 
second. The elevated transfer crane 
forms the connecting link on each side 
and provides for lateral transfer. 

The core racks are made of per- 
forated steel plate built into a 5-deck 
structure by an angle iron frame. They 
never are rested on the floor. Each is 
suspended by a pair of spiral springs 
from two. small trolleys which run 
back and forth on the I-beams as 
shown in Fig. 1. This feature elim- 
inates to a great extent breakage of 
green cores incident to the shock 
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SMALL 
DRY-SAND CORES 


set down violently. 


Hardy, Chicago, already is in 
Individual fireboxes have been 


steam escapes through openings in the 













































































































































FIG. 9—A FLOOR OF PISTONS, EIGHT IN A FLASK—THE CORE FRAME IS PROVIDED WITH WHEELS 
FOR CONVEYING THE CORES FROM THE STOCK ROOM TO THE MOLDING FLOOR 











PULLEYS—THE INSIDE OF THE CASTINGS IS 


battery. This flue is 4 feet high and 
provides ample room for a man to go 
inside to clean it occasionally. The 
cpenings in the floor and also in the 
walls of the ovens are provided with 
suitable damper plates by which the 
heat of the oven may be _ regulated. 
Tndicating pyrometers made by _ the 
Brown [Instrument Co., Philadelphia, 
which at first were attached to the 
walls of the ovens since have been 
moved to the basement where the fire- 
man can observe them and_ govern 
himself accordingly. Each oven is 6 
x 8 x 19 feet. 

For transferring small cores from 
the assembling room to the foundry, 
wooden boxes suitably marked to indi- 
cate the nature of the contents are 
employed. The larger cores are loaded 
on racks similar to those on which they 
are dried with the exception that they 
are provided with wheels under each 
corner and may be pushed from place 
to place. These racks also may 
picked up by the lift trucks ands: 
down wherever necessary. 





Pistons 


Method Ni IZ el 








The 


building in the center of the 
illustration, Fig. 3, is fitted up specially 
for making cylinders and pistons on 


one side of the central gangway and 
smali miscelfancous snap work on the 
other. The cylinder space is laid out 
into six floors each spanned by two 
hand-operated air cranes. The _ bridge 
of each of these cranes consists of a 
single I-beam attached to a light truck 
at each end, mounted on a pair of 
large wheels. A 1-ton pneumatic crane 
made by the Curtis Pneumatic Ma- 
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FIG. 11—A FLOOR OF FLY WHEEL MOLDS.-THE FLASKS ARE RAMMED ON THE MACHINE IN THE LEFT FOREGROUND 


casting 


chinery Co., St. Louis, Mo., and toggle arrangement The inside, down the cores while the 
pended from each crane | e top and bottom edges of the pulleys are |leing poured. A flat depression 


Ol 
The pistons shown in the illustra made with cores. The mold is thrown the side of each core print insures that 
tion, Fig. 9, are made on a jar-ram, OPC" as it is shown in the illustration the top and bottom halves of the cor 
roll-over, pattern-draw vartate made and all loose sand blown out with an will be assembled in the proper rela 
hy the Davenport Foundry Machine air hose. The top, bottom and center tive position to each other. Each ot 
Davenport, lowa. As may be seen COFres are assembled as shown at A, the pulleys is poured through a small 

he illustration. n Se ee and slid into place, after hole in the top core. The machine is 


square which the movable half of the mold 


operated by a laborer who experiences 
is pushed forward. The screw bolts no trouble in pouring an average of 


hanging from the bar are used to hold 300 pulleys during the afternoon heat 
pat- 
the 


into 


FLOOR OF BUSHING PRESS BASES MADE ON ONE OF THE CYLINDER FLOORS—THE 
, CORE ALSO SERVES AS A COPE 
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3—THE 


Points on Grinding Iron Castings 


Selection of the Proper Equipment and Efficient Handling of Rough and 
Cleaned Castings Effect Savings—An Adequate Record 
System Is Important in Securing Efficiency 


BY L. M. KRULL 


VERHEAD and labor are the knock off these projections. This re- ment of machines and a good system of 
two most important cost itcmis quires time. Where it is possible and tftucking. The castings should be sorted 
inacast iron cleaning room be- feasible, the gates should be molded into three groups, heavy, medium and 
cause carbide of silicon wheels instead of hand cut, and they should be light. Large heavy castings are ground 

which are used for snagging the castings so tapered that they may be broken by means of swing frame machines, or 
have a comparatively long life. For this near the casting. Broad thin gates break portable grinding machines. These ma- 
reason, the wheel cost per unit of prod- better than thicker and narrower ones. chines should be placed in easy reach of 


uct is small compared with the labor The method of handling castings dur- the crane. All castings that can be 
and overhead for the same unit. ing the cleaning operations has a marked handled readily, that is, from 1% to 60 


The amount of grinding to be done influence on economy. The main pur- pounds should be snagged on floor 
on a casting is in proportion to the pose is to keep the wheels of the stands, while castings smaller than 1% 
excess metal left after the gates and grinding machines in contact with the pounds are more economically ground 
fins have been knocked off. Bad prac- castings for as much of the day’s time on bench stands. 
tice in gating castings results in exces- as is possible. The time spent in get- Feeding the castings to the grinding 
sive grinding. Often it is necessary to ting a casting to the grinding wheel and machines and removing the finished 
use a haminer at the grinding wheel to properly disposing of it after grinding pieces without interruption and_ inter- 
“tr ame kh 2 or should be kept at-a minimum. This ference so that continuous work is pos- 
Norton Co., Worcester, Mass. can be brought about by proper arrange- sible are prime considerations. Rough 
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FIG. 1—SULGGESTED ARBRANGENENT OF GRINDERS IN A CLEANING ROOM OF A GRAY-IRON FOUNDRY 
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780 


light 
easy 


castings imust be placed within 
reach se that the operator can 
grasp them with one hand and deposit 
them into another container with the 
other hand, without turning away from 
his machine. 

Bench stands may be arranged along a 
wall upon benches. A 
arrangement is shown in the accompany- 
Fig. 1. The sinall castings are 
easily shoveled into the bins at the side 
ot each wheel. The grinder then is in 
position to handle them rapidly, 
depositing the finished small 
kegs or boxes which stand on the floor 
beside him. These 
inoved by truckmen. 

Floor stands are 


solid suggested 


ing 


most 
pieces in 
later may be re- 
best arranged in a 


line at a sufficient distance from any 


A 


Clase 
i} 


ol 
Castings 


O/? 6 


- m1 
ake and 
Specification Dissseter 


wy /b 
O/? 


Date 


ao 
Diameter hrs. d 
off 
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stantly out of round. The operator 
then trues the wheel to remedy this 
condition and again wastes wheel ma- 
terial. Further, with excessive vibra- 
tion, depreciation and repair items be- 
come alarmingly great. Many cases 
of increased wheel wear may be traced 
to vibration alone. In foundry 
where the machine equipment was 
light, poorly mounted and in bad con- 
dition as regards bearings, the wheel 
wear was 1.13 cubic inches per hour. 
In another where the wheels 
mounted on medium heavy 
and rather well kept, but using the 
same wheel as to. size, grain and 
grade, the consumption was 
only 0.58 inches per hour or 
about half The castings 


one 


were 
machines 


abrasive 
cubic 
the amount. 


INDIVIDUAL RECORD SHEET 
Ww No. 


ame 
Total of 
Working Wheel 


Total 
Tons of 

used Castings 
(cu. in.) Ground 


Total 
Earnings 


in use Operator 


tF| 575 | 226 | 500 


Cost of 
Wheel 
Material 
Consumed 


RO, 2) $ 9 OL 
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their setting when dulled, and of 
such a grain size that penetration 
shall be a maximum unless the finish 
required enters into the operation. 
Such a wheel would require littie 
dressing for sharpening the wheel 
face. 

The great 
selection are: 


factors that affect wheel 


Type and condition of machine. 
Material, size and shape of castings. 
Speed of wheel. 


Personal factor due to operator. 


The effect of good machine equip- 
ment on wheel wear  was_ cited 
previously. To remedy the abnormally 
excessive wheel consumption under 
high vibration much harder wheels 
were installed in the first case. This 


Overhead 
cost 


of Castings 


1250 





SOOTES|\OCEES! 250 | 226 | SIS \SIO2 


/o- Cc 9.04 LIAS 


FIG. 2—RECORD SHEET FOR MAINTAINING CHECK UPON EFFICIENCY OF MEN AND MACHINES IN THE GRINDING ROOM 


which are 


vheel is 


Cubic inches of wheel 
diameter, the available 
dividing by the number of 
this case equals $1.00) 


from 7 to 60 Ibs B 
inally discarded at 9” 
minus 50% discount and 

overhead per liour (which in 


A—Class of castings 
wheel, r of 16”. E=—TIf 
list price of crystolon wheel 
G—B j 


muitiplied by the 
case is 


structure consumed-=27 (R*°—r?)—2 x 3.1416 (100—64). 
abrasive material costs 4 cents per cu. inch. This can be figured by looking up 
cubie inches the wheel has outside of the 9” center which is discarded. FmE-—O. 
divided by D. H-Labor cost per ton—piece rate or figured from hourly rate. This 


R=—radius of 20” 


piece 


rale. I=-F + G&G +H 


wall or other the 


them 


: ; 
machines so lat 
ted 


away at 


boxes of castings may be 


from one side and taken the 


other with ample room for the truck 

A good box for the floor stand 
castings is one which about 
i ae | 


upon two 12-inch wheels at the center 
and 


ineasures 


feet. This should be mounted 


3-inch casters on each corner, 


which will clear the floor by %-inch 


1en the box is level. Such a box 


may be shifted about by the operators 
and lifted by an 


lift truck, or pulled 


also may be electric 


about by a tractor. 
Conserviig Grinding Equipment 
Grinding placed 

little 


equip- 


seldom 


costs are 
vation an tnererore 
given to 


ment. greatest success 


r ++ 


machine 1s in its running 


vibration. Vibration hastens deprecia 


increases cost of repaii In 


tion and 
inding stand it annoys the 


him 





ground were identical in both in- 
stances. 
Vibration may be reduced by the 
use of heavy machines bolted securely 
to a floor. 
sary to the slightly 
balance that any 


wheel may inherently have or 


concrete This is neces- 
out of 


grinding 


absorb 
condition 
acquire 
when worn slightly out of round. 


Choesing the Wicel 


Cast iron is low in 
this, 
bide of silicon should be employed as 


the 


comparatively 


tensile strength. Because of car- 


abrasive. This is a tremendously 


hard substance and just brittle enough 


to shatter when necessary. This, in 


connection with the correct grain size 


and bond strength of wheel produces 


an efficient tool. The great question 


generally is what and 


(bond 


grain grade 


strength) must be used _ for 
snagging cast iron castings. 
conditions so the 
test advisable. 


should be of 


Different 
selection 
The 


bond 


influence 
hat a is often 
1 

wheel such a 


grains shall tear out of 


had. the desired effect in prolonging 
the life as well as better preserving 
the shape of the face but it sacrificed 
the cutting. However, it proved more 
efficient to use the harder wheel in 
spite of the slight decrease in cutting 
in that particular case. 

Large castings generally require a 
coarser, harder wheel than small cast 
ings. This is the pressure 
by the operator is usuall 
Also the inertia or that prop- 
erty which governs the rebound of the 
casting from the wheel is greater. In 
general, the greater the mass of the 
casting, in comparison to the mass of 
wheel, the harder must be the wheel, 
other 


because 
exerted 
greater. 


things 
grinding 
rapidiy 


Coarse 
most 


being equal. 

whecls remove metal 
when the castings are 
This is readily understood when grain 
penetration is remembered. On_ the 
other hand, for harder castings or 
castings having a hard skin, 
grained wheels best. Shape 
should be considered. Stove 
plates for example, where the grinding 


soit 


slightly 
finer are 


ale 
aiso 








aE S* 
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is always the removal of sharp fins 
aud flashes and where the wheel edge 
is constantly used for cleaning corners, 
a finer harder wheel must be used, be- 
cause of the dressing action and the 
small contact of work on wheel. 

By personal factor is meant the ag- 
gressiveness of the workman. When on 
piece work it is noticeable that the men 
punish the wheel more than when on 
day rate. Under such conditions of in- 
creased pressure and roughness, a harder 
wheel must be employed. 

The wheel should never run much less 
than 5000 surface feet per minute for 
efficiency nor more than 6000 for safety’s 
sake. The importance of maintaining 
this speed between these two limits can- 
not be expressed too strongly. As the 
wheel speed decreases, the rate of 
cutting decreases proportionally if the 
pressure is maintained equal and the 
wheel wear in cubic inches per unit ot 
product increases. The first is quite 
obvious if we consider each grain in 
the light ef a tooth on a cutter. The 
second is true because the wheel sur 
renders particles much more readily 
as its peripheral speed is decreased. 

In practice, when a piece rate is used, 
an operator must exert more pressure 
upon the wheel so that a greater chip 
is cut by each grain, to compensate for 
the loss in speed. This causes excessive 
wheel wear. The total life of a snagging 
wheel is from 20 to 30 per cent less than 
one might suppose when calculated from 
the life of the first half inch of diameter 
consumed, when wheels 16 inches and 
more in diameter are used. 

Because of the vital importance in 
maintaining the proper wheel speeds 
foundries have adopted proper 
methods to effect this when their stands 
are not self contained and equipped with 
variable speed motors and are not belted 
to jack shafts with cone pulleys. Change 
in speed is effected by using the same 
wheel successively on two or three dif- 
ferent machines, each having successively 
For example, a 20-inch 


many 


wheel is worn down to 16-inch diameter 
on one machine having a speed of about 
1125 revolutions per minute. It is then 
taken off and mounted on a second ma- 
chine rotating at about 1450 revolutions 
ver minute, and lastly at 12 inches it i: 
put on a bench stand the spindle o 
whcih revolves at about 1900 revolutions 
per minute. 


S 
f 


There should be a wheel operating 
in a convenient place for the chippers 
to sharpen their chisels and on which 
molders can keep their shovels straight 
and sharp. Such a wheel must be 
finer and snagging 
wheel in the cleaning room so as not 
to draw the temper from the tools. 

In many cleaning rooms the oper- 
ators still are paid by the hour. This 
is buying time rather than work done. 
Whenever a piece rate system can be 


softer than the’ 
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installed, the step should be taken. 
Even if production increase alone is 
the result and the piece rate was such 
as it would be as figured from old 
performances at day rate, there would 
be a large decrease in overhead. Thus 
at $1 an hour, per man, overhead, 
an increase in production of 50 per 
cent means a reduction of 33 per cent 
in the overhead charge per unit of 
product or approximately $3 per day 
per man for a 9-hour day. For ex- 
ample, if 1000 pounds of a certain 
size of casting could be snagged in 
one hour and an increase in produc- 
tion of 50 per cent was effected, the 
operator would then grind 1500 pounds 
in the same time. The overhead charge 
at 100 per hour would be $1 per 
1000 pounds before the 50 per cent 
production increase and $0.66 per 1000 
pounds after the increase, or a 33 per 
cent decrease per 1000 pounds of cast- 
ings ground. The success of this sys- 
tem lies in the setting the rates based 
on scientific principles. 

Large industrial foundries have no 
trouble in this respect because here 


.there is a constant duplication of parts 


for which an accurate rate can be 
set either per 100 pieces or per ton. 
A jobbing foundry finds it more diffi- 
cult, but even here it might be ac- 
complished. By dividing the castings 
that can be ground on floor or bench 
stands in three groups, A, B and C, 
the rate per ton for each can be quite 
satisfactorily determined. Such a classi- 
fication would be approximately such 
that group A castings contained those 
weighing approximately 1% pounds and 
less, group B from 1% to 7 pounds 
and group C from 7 to 60 pounds. All 
group A castings would be ground on 
bench stands while B and C would be 
ground on the floor stands. For class A 
perhaps from 200 to 500 pounds could 
be snagged per hour or an average 
of 350 pounds per hour per man. Per- 
haps 800 pounds per hour could be done 
for the intermediate and 1500 pounds 
per hour per man for the class C cast- 
ings. If it was found that these fig- 
ures held such an average over a period 
of a month, the basic rate could then 
be determined. 

A record kept by the foreman as 
to the performance of wheels and op- 
erators enables one to detect instantly 
the good and poor workman, and the 
average life and productiveness of 
comparison to new trial 
wheels that are being tested. The 


wheels in 


actual cost of grinding which is the 
sum of three factors, namely, wheel 
cost, overhead and labor, enables the 
foreman to direct his energies toward 
their reduction. A record of this kind 
also enables one to determine the feasi- 
bility of instituting the piece rate sys- 
tem and a fair idea of the rates that 


787 


might be set. Fig. 2 is a recommend- 
ed form of record sheet for each 
workman. The most efficient wheel to 
use will show itself quickly in the 
final column, namely, the total grind- 
ing cost. 


Wisconsin Iron Foundry 
Started 


One of the largest gray iron found- 
rics in Wisconsin, outside of Milwau- 
kee, has been erected and equipped 
at Sheboygan by the Globe Metal 
Products Corp., a $200,000 corpora- 
tion formed by interests identified with 
the former Globe Foundry & Ma- 
chine Co.,ewhich is now the Globe 
Co. The new company will furnish 
castings to the Globe Co. as well as 
the Honold Mfg. Co., but will be 
essentially a commercial jobbing shop. 


Organizes New Castings 


Company 

’ 
Wiliiam J. Muhlitner, who was ac- 
identified with the Detroit 
Foundry Co., for six years, and since 
1915 has been secretary and manager 
of the Foundry & Macnine Products’ 


Co. Detroit, has organized the Auto- 
motive 


tively 


Castings Co., and has pur- 
chased the plant and business of the 
Merrill Mfg. Co. Inc., Imlay City, 
Mich. The new corporation is now 
operating daily in the manufacture of 
gray iron castings. 


Resistance Alloy Patented 


An alloy containing copper, nickel, 
iron, zinc and a purifying agent has 
been made the subject of a patent No. 
1350166 in the United States patent 
office by Foster Milliken, Lawrence, 
N. Y., and assigned to Foster Milli- 
ken, S. Fullerton Weaver and James 
M. Repplier, trustees. It is claimed 
that the alloy is characterized by in- 
creased electrical resistance, increased 
elastic limit, increased tensile strength, 
increased density, a close and fine 
grain and a high resistance to corro- 
sion. 


Sane ma) 


hionored 


Metallurgist 


M. Charles 
the French 
and Mining Industries, has been ap- 


president of 
Metallurgical 


Laurent, 
Union of 


pointed French ambassador in Berlin. 
He represented the Association of 
Flectrical Plant manufacturers in the 
Union, and his place in the presi- 
dential chair has been taken by M. 
Gabriel Cordier, president of the As- 
sociation of Hydraulical Engineers. 
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Bill Cogitates on 
Locomotive Cylinders 


BY PAT DWYER 





NE night recently I was seated 
on the front porch enjoying 
a draft of the -weed that 
made Sir Walter Raleigh 


famous. Coincident with this form of 
exercise, I also engaged in that 
gentle form of recreation known among 
truly refined people as “taking the 
air.” Fortunately, up to the present 
time restriction on the 
quantity of this commodity which any 
one person may consume and therefore 
I was inhaling it freely with nothing 
to mar my enjoyment. Two charming 
young ladies were seated, one on each 


was 


there is no 


arm of my chair and with their 
feet sprawled in a every unladylike 
attitude in my lap. They were insist- 
ing that I tell 
them a story, but 
as each one had 
decided opinions 


on the particular 
story I should tell 
them I naturally 
felt embarrassed 
de- 


since I am 


ry of a plant where locomotives were 


built. The shop was presided over by 
a civil war veteran who sported a set 
of Lord Dundreary whiskers. In spite 
of this handicap he could chew more 
tobacco and expectorate further than 
any man I ever saw, either before or 


since, and mind you I have seen 
some experts. He always carried an 
immaculate white linen handkerchief 


and used it to brush off his flowing fa- 
cial fringes at frequent intervals. How 
he kept it white was a source of per- 


Hey! Git Your 









sat on one or two of those high seats 
and have found out that foundry super- 
intendents have as many troubles as 
molders and then some for good meas- 
ure.” 

“Never mind the sermon,” I said, “I 
never knew a man yet who did not 
think his particular job the hardest, 
most difficult and thankless job in all 
this wide world. As for your vaunted 
independence and utter disregard for 
lawful authority, why I know for a 
fact that one look from Mrs. Bill has 
more effect on 
you, than _ the 
most stentorian 
‘Shun’ from a top 
sergeant has on a 
rookie. What about 
this locomotive 
place vou started 
talking about?” 
“De you know,” 
said Bill, “I’d hate 
to work for you. 
You are like one 
of those _ birds 





voted to each of 
them equally. I 
was saved from 
making a the 
Bill, who said he had 
borrow a hook I had promised him de- 
the 

One of 


choice by appearance of 


come over [to 
scribing manufacture of mission 
furniture. the 
was dispatched to find the book and in 
the meantime Bill filled corn 
ccb pipe which accompanies him every- 


young ladies 


an old 


where he gocs and sat down alongside me. 
Just then oneof those big compound 
train about 


locomotives pulling 


long, passed on a track situated 


a freight 


a mil 
a few hundred yards from where we 
live. There is a_ stiff grade at 


this point and the old locomotive was 


coughing and shooting up clouds of 

sparks. I said to Bill that the present 

day locomotives were powerful brutes 

and represented a vast advancement 

in the solving of transportation pro 
) 


lems since Stephenson built the Rock- 
et Bill id that was so and having 


settled himself continued : 


ill 


comfortably 


“IT worked at one time in the found- 


BILL'S APPEARANCE SAVED ONE REPUTATION FOR PROFOUND KNOWLEDGE 


petual wonder to me. In common with 
other gentlemen who toiled with their 
feet and hands in the foundry in those 
days, 1 carried no handkerchief at all 
and this display and ostentation on the 
part of the superintendent was regard- 
ed by the rank and file (rank is right) 
as an outward, tangible evidence of 
the importance of his position. 

“The feeling corresponded in a mild 
way with that felt for sovereignty by 
natives of those countries presided 
monarchial form of govern- 
and 


over by a 
The 
all harm, 


saints be between us 
but I 


days and had 


ment. 
those 
a wonderful respect for 
lawful authority and was duly impressed 


was young in 


by the outward signs of greatness 
adopted by those who sometimes sat 
in high places. J got over that nicely in 
after years, partly through a_ species 


of evolution that enables us to see 
things more clearly as we grow older 


and partly frora the fact that I have 


who come along 
after a man has a 
job half rammed 
up and asks him if he is sure he placed 
a bearing under the core prints; or if 
he pulled the nails out of the lose 
pieces on the sides. The man making 
the job knows as much about it and 
probably little more than the man with a 
one dollar mind trying to swing a two 
dollar job and having attended to all 
these routine details as he went along 
naturally feels irritated when this su- 
perior lump of wisdom comes atong 
handing out patronizing and gratuitous 
advice. 1 might enlarge on this 
ject indefinitely but it probably would 
go over your head so what’s the use! 
Your comparison of Mrs. Bill to a 
top sergeant also shows a deplorable 
lack of knowledge of human nature. 
‘Tis true Mrs. Bill has a way with 
her; most ladies have; but you have 
another guess coming if you think 
that fear is the motive which makes me 


sub- 


jump when she bends on me one of 


those glances from her bonny blue eye.” 
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“Wait just a minute,” I said. “Wait a 
minute; if you are going to talk about 
ladies, go ahead and talk about ‘em. 
‘Tis an easy subject to listen to; but 
if you are going to talk about loco- 
motives I wish you would leave the 
ladies out of it. A locomotive is no 
place for a lady 
anyway. “All 
right,” said he, 
“We'll make this 
a strictly stag 
affair. As I was 
saying when you 
interrupted me so 
rudely, I was a 
young knight 
errant in those 
days, seeking ad- 
venture and ad- 
vancement rather 
than filthy lucre. 
Having heard of 
this famous lo- 
comotive. shop 
from various knights of the road I 
decided there was much merit to be 
gained from an encounter so I jour- 
neyed down that way and made a stra- 
tegic entrance through the chipping 
room door during the temporary ab- 
sence of the watchman from his post 
of duty. 

“T gave the place the up-and-down 
and the once-over and had decided to 
tender my sword and my services for 
a limited engagement, when one of the 
watchmen saw me and indignantly or- 
dered me out. Did I assume a guilty 
look and beat it for the door? I'll say 
I did not. I patted him on the shoulder 
and commended him warmly for his de- 
votion to duty. I assured him that J] 
would speak of it to my father who 
was one .of the directors of the com- 
pany. I said that we were making a 
tour of inspection and I had become 
temporarily separated from the remain- 
der of the party and if he would kind- 
ly direct me to the office of the super- 
intendent I would remain forever in 
his debt. He not only directed me but 
he insisted on accompanying me to the 
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door of the office and bade me good- 
bye in the most respectful manner. 
I worked there for eight months after 
that and do you know until the day I 
left you could not make that man be- 
lieve that I was not working incognito. 
As that sterling old patriot and phil- 
osepher Benjamin Franklin said in his 
column one day: ‘An ounce of bluff 
is better than a pound of if-you-please- 
sir.’ 

“IT had made cylinders for steam 
engines, both marine and stationary in 
several shops before I landed in this 
locomotive place and had all the necessary 
tools for making an artistic jobof  slicking 
the blacking before applying the last 
coat of molasses water with a fine 
camels hair brush. I found no _ use 
for them in this shop; not even for a 
swab. . The men splashed the wet black- 
ing on the face of the mold with long, 
flat bristle brushes; threw some dry 
blacking over it; then slicked the plain 
flat and round surfaces with a “finish- 
ing trowel; went over the edges and 
corners with a thin coat of blacking 
applied with a fine brush and the job 
was done. At first my artistic instincts 
were shocked; but I soon became ac- 
customed to the system and before I left 
there I could black a mold in jig 
time. 


“After a short time I became quite 
intimate with the foreman of the cylin- 
der gang and he explained many things 
to me concerning the methods he had 
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3 or 4 cylinders a day met 
all requirements each molder 
made his own mold; finished 
it in orthodox style, cored it, 
closed it, made up his run- 
ner and poured it. When 
the business grew to such 
an extert that the 
foundry was called up- 
on to deliver 12, 14, 16 
and finally 20 cylinders 
a day, considerable dii- 
ficulty was experienced 
in securing a_ sufficient 
number of skilled 
molders. It then 
was decided to 
take on all kinds 
of molders and 
sub- divide the 
work The more 
highly skilled men 
were delegated to 
finish the molds, black them and set 
the cores. The others, who were most- 
ly floaters, here today and gone tomor- 
row, were kept ramming the molds. 
“The rammers were paid a straight 
day wage; but the finishers, in addition 
to a wage rate higher than the others 
were paid a bonus on the total tonnage 
of good castings produced each month. 
The naural result was that the latter 
speeded up the work all they could 
and kept the former hopping. In addi- 
tion to the pressure brought to bear 
upon them by their colleagues the 
straight day men had the incentive of 
knowing that if they showed sufficient 
ability they would be advanced into 
the preferred class and have a chance 
to share in the increased emolument. 
“On coming to work in the morning 
we would find the rollover boards all 
down, the patterns set and the drags 
in place. Two molders would go to 
each flask, with a helper if there was 
one, and without if none was available. 
A long upright runner about 2 inches 
square was located about 4 inches from 
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BILL TRAVELED SOME BEFORE THE RATES WERE RAISED 
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the straight flange by which the pair 
of cylinders are bolted together wher 
the locomotive is assembled. Two 
cast-iron draw gates approximately 
4 x 3-4 inches were attached to the 
pattern connecting the runner to the 
flange; one near the bottom and the 
other near the top. Facing sand was 
shoveled in around the pattern to a 
depth of about 6 inches, followed by 
a heap of sand to the same depth. 
Each course of sand received just one 
peining about an inch back from the 
pattern. The remainder of the course 
was tramped off and _ butted. That 
was one valuable thing I learned there. 
You know it is a pitiful sight to see 
a man slowly and painstakingly using 
a pein rammer over a wide area of 
sand in a mold, particularly a dry sand 
mold, when all it needs, after tucking 
around the pattern, is a good appli- 
cation of the butt. 

“The saddle flanges on 
were loose and 
the 


the pattern 
were drawn out after 
been rammed flush with 
the top edges. The mold impression 
left by the flanges then was nailed 
along the edge and blacked after which 
suitable covering cores were placed 
over the openings. The remainder of 
the drag filled and rammed. 
Long sticks were set on the 
exhaust, lightening and port core prints. 
These were intended to furnish a clear 
vent for the cores. A riddle full of coke 
the first 


sand has 


was 
slender 


distributed 


was ever ram- 
ming of sand under the curved pari 
of the pattern. It was carried all the 


way across the drag and communicated 
on each side with openings in the sides 
of the flask. After the bottom plate 
was tried on and rapped down it was 
lifted again and a number of channels 
scraped in the sand to facilitate the 
escape of the steam and gas. The 
bottom plate was then replaced, bolted 
to the flange of the drag on two op- 
posite sides and clamped on 
maining sides. 


the re- 


“Ramming the cope also was simpli- 
fied. The bars over the flat part were 
few and far between and it was neces- 
sary to depend on 
get a lift. 
part 
barrel. 
a flat 


hook gaggers to 
There were no bars in that 
of the cope which the 
After sand rammed, 
plate provided with two holes, 
one over each flange for the riser, was 
clamped on the barrel. Openings 
were provided in the sides of the flask 
at the barrel ends and a sharp dog at 
half barrel 


covered 
was 


the 


over 


each side served to bring the 


pattern up with the cope. The pat- 
tern supported the sand until the cope 
was turned over and after the cope 
was dried it was quite safe to turn 
it back again. 

“After the mold was finished and 
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blacked all the cores were set with the ex- 
ception of the main barrel core. That 
core was set on the following day after 
the mold came out of the oven. 

“To minimize the risk of crushing 
molds on account of this gang pro- 
duction, it was customary to shave all 
the joints liberally. To prevent run- 
outs it was the duty of one old veter- 
an to go around the joints of all the 
flasks after they were closed and pack 
them with small rods and daub them 
with clay. The gang foreman poured 
the ladles personally.” 

“IT learned many valuable lessons 
there,” said Bill as he stood up and 
prepared to go, “lessons that were of 
great assistance to me later but the 
monotony was too much for me after 
a time, so I polished up the kit of tools 
which were pretty rusty by that time, 
bought a ticket about as long as a 
hand rammer and on a following day 
got a job in a roll shop in another 


town, but as our mutual friend R. 
Kipling used to say ‘that is another 
story’.” 


“Well,” I said, “if you insist on going 
don’t let me detain you but I should like 
to see what kind of emotion you regis- 
ter when Mrs. Bill tells you it’s a won- 
der you didn’t stay out all night.” 





“You tell ’em Babe,” said Bill with 
a grin, “you can make a hit.” 
Steel Treaters Meet in 


Philadelphia 


Optimism for the future of the Amer- 


ican Society for Steel Treating, an 
ainalgaination of the American Steel 
Treaters’ society and the Steel Treat- 


ing Research society, was expressed by 
olficers and members of the new so- 
ciety which held its annual meeting and 
exiibition in the Philadelphia Commer- 
cial Museum, Philadelphia, Sept. 14-18. 
Consolidation of the two pioneer so 
cicties was effected at the opening ses- 
sion, the program of which 
of addresses of welcome and presenta- 
tions of reports of the presidents of the 
two organizations and the chairman of 
the amalgamation committee. 


Both societies in their short existence 
had rapid and healthy growths, 
particularly during the war period when 
because of the demand for steel matcr- 
ial, heat treatment was of vital impor- 
Through strength 
in numbers and the increased resources, 
tie new society is enabled to undertake 
in the field of steel 


consisted 


have 


tance. the combined 


larger tasks treat- 


ment and great benefit is expected 
from the consolidation. 

Attendance at the meetings increased 
laily throughout the convention until 
the total reached over 1500 members, 
guests and exhibitors. Of the eight 
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scheduled sessions, seven were devoted 
entirely to the presentation and discus- 
sion of technical papers, of which 28 


were presented in full and an equal 
number by title. Among the papers 
presented were: “Oxidation of Stee! 


During the Pericd of Heating” by H. O. 
Loebe!l, Henry L. Doherty & Co.. New 
York; “A Suggested Method for De- 
termining the Comparative Efficiency of 
Ceitain Combinations of Alloys in Steel” 
by J. D. Cutter, metallurgist, Climax 
Molybdenum Co., New York; “Relative 
Thermal Economy of Electric and Fuel 
Fired Furnaces” by E. F. Collins, con- 
sulting engineer, industrial heating de- 
vices, General Electric Co., Schenec- 
tady, N. Y.; “The Relation of Chemistry 
to the Fabrication of Steels” by Dr. J. 
Culver Hartzell, Dalton Adding Ma- 
chine Co., Cincinnati; and “The Depart- 
ment cl Metallurgy of the Bureau otf 
Standards” illustrated by pic- 
tures by H. J. French, Bureau of 
Standards, Washington. 

Much interest was attracted to the 
exhibition at which over 100 manufac- 
turers were represented with displays of 
machinery, equipment and products. Of 
this number many were 
cquipment in operation. 
divided 


moving 


showing their 
Attention was 
between _ oil-fired furnaces, 
testing machines ‘and recording instru- 


ments. The exhibition 


was open 
during the convention meetings and 
also on Saturday following. 

With an informal banquet on Thurs- 
day evening at the Beilevue-Stratford 
hotel, the scheduled program of tie 
convention was concluded. More than 
700 meniber and guests attended this 


entertainment at which Joseph A. Stein- 
mietz, Janney & Steinmetz, Philadelphia, 
aud past president Philadelphia Engi- 
neers club was the toastmaster and Dr. 
Albert Sauveur, professor of metallurgy, 
Harvard university, Cambridge, Mass.; 
Dr. Joseph W. Richards, professor in 
charge department of metaliurgy, Lehizn 
university, South Bethlehem, Pa.; and 
Samuel Vauclain, president Baldwin Lo- 
comotive works, Philadeiphia were the 
Friday morning was devoted 
to inspection trips to Philadelphia indus- 
trial plants including Leeds & Northrup 
o.. Edward G, Budd Mie. Co., and 
Hess-Bright Mfg. Co., and Friday after- 
noon to visits to League Island navy 
yard, Hoz Island and-Midvale Steel * 
Ordnance Co. 

New 


speakers. 


ofticers for the 


society are: 
President, one year, Lieut. Col. Albert 
Ff. White, professor of chemical en- 


gincering, University of Michigan, Ann 
Arbor, Mich. ; 
years, 


first vice president, twe 
Theodore FE. Barker, production 
enzineer, Miehle Printing Press & Mfg. 
(o., Chicago; second vice president, one 
year, T. D. Lynch, 


research enginecr, 


Westinghouse Electric & Mfg, Co., East 
yeass, 


Pittsburgh, Pa.; secretary, two 
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William Hl. Eisenman, 208 N. Wabash 
avenue, Chicago; treasurer, one year, 
William S. Bidle, president W. S. Bidle 
Co., Cleveland; directors, two yeas, 


Pointers for 


TOOL which has been de- 
signed by an artist, finished 
by an expert and given a 
sweet cutting edge by an ex- 
perienced patternmaker, is pleasing to 
the eye and a delight to the hand 
and mind of the man who uses it. 
A chisel, a gouge, a plane knife or 
any edge tool that will not take on 
a keen edge should be thrown away 
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Howard J. Stagg, assistant manager 
Halcomb Steel Co., Syracuse, N. Y., and 
Emil J. janitzky, metallurgical engincer, 
Illinois Steel Co., South Chicago, HUl.; 
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directors, one year, Walter C. Peterson, 
metallurgist Packard Motor Car Co., 
Detroit and Frank Fahy, consulting en- 
gineer, New York. 


Pattern Shop Apprentices 


BY M. E. DUGGAN 
to give a reason for his action he 
blamed everything but his own lack 
of judgment. He said that the slot 
in the bottom of the plane was too 
wide and in order to correct it he had 
moved the adjustable block D, Fig. 1, 
ahead. This narrowed the slot but left 
a space between the bevel on the back 
of the knife and the plane bottom. 
Shavings collected and clogged in this 
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FIG. 1—COMPONENT PARTS OF ORDINARY HAND PLANE 


or should be kept in a convenient 
place for the benefit of the chronic 
borrower. 

In a certain shop where I was em- 
ployed one of the apprentices had a 
mania for buying new tools. While 
they were new and sharp he used 


them to the best of his ability, but 
when they became dull he laid them 


aside and borrowed tools from the 
other workmen. One day a new pat- 
ternmaker started to work in the 


shop. He had a fine set of flat 
When the 
them he thought he 
understood why it was that he could 
not do a good job with his straight 
absolutely 


chisels with bent shanks. 
apprentice saw 


shank chisels. He knew 


nothing of how tools are made, neither 
information but 
started in to bend the shanks of his 
He succeeded in spoil- 
foreman 


did he ask for any 


new chisels. 
ing half the set before the 
discovered what he was 
stopped him. 
Another apprentice 


at G, Fig. 1, 


ting edge of the knife. When 


doing, and 


spoiled a new 
plane by filing away the throat shown 
where it supports the cut- 
asked 


after 
Then he 
He could 
chattering, be- 


space and had to be removed 
taking only a few strokes. 
had trouble with the knife. 
not prevent it 
cause, “the fellow made it did 
not know his business and made it 


too thin.” He threw away the new 


from 
who 


and perfectly good knife and bought 
an extra heavy one and then filed 
away the plane bottom. He did not 
know that it is necessary to have a 
support at the back of the knife close 
to the cutting edge to support and 
prevent the knife from chattering. A 
little knowledge of the plane and its 
uses would have saved him trouble 
and expense. 

It does not matter if a tool is new 
or old, it is good if it is kept in good 
order. Some apprentices seem to 
think that their first requirement is an 
elaborate tool chest filled 
and expensive tools. 
the fact that they are not familiar 
with tools. They know nothing either 
of their care or use and they fill up 
their chest with a collection of in- 
struments, for many of which they 
will never have any use. 

Not long since in company with a 
patternmaker of years’ experi- 
ence I passed a second hand shop 
and saw a display of tools in a large 
wooden tray near the door. I did 
not need to ask him to stop and ex- 
amine them. He found three 
pairs of compasses in good condition 
excepting that they were worn short 
and stubby and were rather rusty. 
He got the three pairs for 60 cents 
and carried them off. Next day he 
took them to the shop and had them 
drawn out and shaped like A, B and C. 
Fig. 2. A little finishing with file 

(Concluded on page 795) 


with new 
They overlook 


some 


soon 

















FIG. 2—-NEW CUMPASSES FOR OLD ONES 
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Competition Weeds Out Inefficiency 


OMPETITION which for some time past 
has been unknown undoubtedly is hard on 
the man who cannot operate his foundry 
efficiently or whose business judgment is 
not well balanced. Now that the battle for business 
again is coming back in the foundry industry as well! 
as in other branches of manufacture, the strain inci- 
dent to operating a plant will increase. It should be 
remembered that the ultimate result will be a better 
equilibrium, and a broader and sounder prosperity 
in the future. During the transition period, if inac- 
tivity prevails, the firm with a small fixed expense in 
capital invested in costly equipment has some ad- 
vantage over the manufacturer paying interest: on a 
large building equipped with elaborate labor saving 
devices. Every hour such ‘machinery lies idle means 
an increase in the rate of overhead which eventually 
must be carried by the product. In busy times all 
of this equipment justifies itself without question and 
it is only when business slumps that the question of 
its ultimate advantage arises. Much labor saving 
machinery is so beneficial that even in dull times 
no doubt arises regarding its worth but such times 
will test some installations and prove or disprove the 
wisdom of their installation. A temporary lull never 
should be permitted to stand as an ultimate test of 
the value of plant equipment. Time and a trial 
under varying conditions of long service provides 
the only fair test and gives the final answer. Before 
such an answer can be had through actual trial it 
must be foretold through calculation and vision. 





Improved Operation Lowers Costs 


ROGRESS in the foundry industry should 

not be measured primarily by dividends 

paid, nor by the tonnage produced, but 

rather by that knowledge acquired which will 
aid in the more efficient production of better cast- 
ings. That branch of the castings business which 
does not show improvement in its product eventually 
will fall behind. This has been recognized by the 
manufacturers of chilled car wheels, the malleable 
iron foundrymen, and a few-others in specialized 
lines, but the full importance of the principle has 
not been appreciated by the industry in general. Busi- 
ness came too easy the past few years to ofter much 
incentive to spend money endeavoring to improve 
castings and lower their costs. However, now that 
a little slack is appearing in different iines of foundry 
work, opportunity is offered to give more considera- 
tion to a scientific study of processes and products. 
The large toundry is able to do this better than the 
sali one making only a limited amount of castings. 
No doubt these more extensive establishments will 
take the lead and give to the industry in general the 
benefit of their discoveries. This suggests a field for 
the consulting metallurgist or the trained investigator. 
He encounters a problem in one foundry, solves it and 
when he meets the same difficulty again, he is pre- 
paired to attack it with the backing of past experi- 
ence. Improvement in processes and quality of out- 
put encourages the hope that reductions in costs will 
come in the future mainly through increased efficiency 
which will benefit alike the foundry owner, the 
workman and the consumer. Any progress which 
does not 


prove advantageous to all of these three 
branches of industry is not well rounded. 











URING the past two weeks the shift and 
readjustment in foundry conditions has been 
most rapid. For a short time previously a 
decrease in demand in most lines had been 
noted, and in some directions this even had taken 
the form of cancellations of existing contracts for 
castings. Today the cycle has swung entircly around 
until with few exceptions a buyers’ market for cast- 
ings governs, and some shops are taking on work 
foreign to that which they have followed for the 
past two years in order to keep their forces engaged. 
The trend towards lower prices both in raw materials 
and manufactured commodities with the aid of better 
shipping conditions has effected in two weeks time, 
a change which has been expected for some time. 
This reaction, which by most is 
considered merely a healthful read- 
justment, extends throughout the 
country and is not confined to any 
division of industry. Starting with 





Movement 


Far Reaching 


Trade Outlook in the Foundry Industry 


foundry industry is in question. Many state that im- 
proved operation, when taken with tlie straightened 
financial condition of the roads, may lead to deferred 
buying of new locomotives and rolling stock. Up to 
the present railway buying has had practically no 
effect upon the foundry industry, although orders for 
repairs aud replacements have kept many railway 
foundries well suppiied with work. Higher rates have 
not served to bring any advance in foundry raw mate- 
rials, as this tendency has been more than counter- 
acted by the trend towards lower prices. 

With the slackening cf demand, a 
drop in casting prices has resulted in 
some localities. In Chicago, where thie 
prices for simple gray-iron castings 
have ranged from 8 to 11 cents, the 
present level is from 8 to 8% cents 
and some are placed as low as 7 cents. In New Eng- 
land, the jobbing shops are the most severely affected 


Casting Prices 
Affected 














the automobile companies, where by the dropping off in demand. Some shops which 
tightening credit and the sudden loosening of material ‘luring August were forced to turn away work now 
supplies brought find that the 
the situation to pressure for de- 
a focus, a slump k livery has fallen 
: : Prices of Raw Materials for Foundry Use ae ; 
in buying has 2 off, and although 
brought a lull in CORREETED VO SUPE. 2 _ they have orders 
. ~ ron » 
business. Compe- No. 2 foundry, valley ......... $47.00 to 50.00 Heavy melting steel, Valley... .$27.25 to 27.50 Ont their books 
tition, which for No 2 Southern, Birmingham 42.00 to 45.00 Hieary melting steel, Pittsburgh.. 28.50 to 29.00 little new work 
No. 2 Foundry, Chicago ....... 46.00 to 47.00 Heavy melting steel, cago.... 24.50 to 25.00 7 a 
stg rane has No. 2 Foundry. Philadelphia 51.25 to 53.50 Store plate, Chieago.......-... 32.00 to 32.50 - at eo Prag 
nl IOV 8) Rasic, Valley ‘.cscccsccecsees 48.5 No. 1 cast, Chicago........... 38.00 to 39.00 shops landling 
een sno int ata, Gis .....2-.... 46.59 No. L cast, Philadelphia....... 40.00 to 42.00 I Bee 
the discard, Malleable. Buffalo ............ 51.25 No. 1 cast, Birmingham........ 33.00 to 35.00 general machine 
Car wheels, iron, Pittsburgh.... 45.00 to 46.00 hte. 
through the seem- Coke Car wheels, iron, Chicago...... 38.50 to 39.00 tool and machin 
in gl] y insatiable Connellsville foundry coke...... $18.00 to 18.80 Resienad eatieabie, Chlcage —_ sone to $1.00 ery johbing work 
th : , ‘ise cou ‘y coke...... 19.00 to 20. Agricultural malleable, Chicago... 30.00 to 30.50 Ae 
demand for ill ne ee ee ee aa have changed the 
classes of manu- entire character of 
factured goods, their production, 


again has appeared. In the foundry industry, where 

only two months ago a customer was forced to peddle 

his patterns from shop to shop in the effort to secure 

urgently needed castings, the situation is reversed. 

While many foundries still have sufficient business on 

their books to keep them in operation until next sum- 

mer, new orders are exceedingly scarce. In some cases 

the ability of producers to furnish castings has been 

| aided by easier conditions obtaining in the shipment 
, of raw materials. 

| Better shipments have removed prac- 

P tically all fear of a shortage of raw 

Railroads materials. Foundries literally are 

Accelerate flooded with iron and coke, where 

> previously they were obliged to use 

every means to secure enough to 

1 maintain operations. Sand producers also state that 

e they have been able to supply most of their customers 

r with at least 50 per cent of their winter’s needs, and 

7 that cars are readily obtainable. When the railroads 

d announced on July 1 that a minimum average move- 

” ment of 30 miles per day for every freight car had 

. been set as their goal, doubt of their ability to reach 

3 the mark was expressed. Today, however, many lines 

1] report an average in excess of this figure, and this, 

coupled with the gain through excess loading, has 

“A brought railway service far above anything attained 

h in the past three years. The probable effect of this 

improved operation upon prospective orders for new 

equipment, and the corresponding effect upon the 









mill and 
than the 
strength- 


and now are making toys, toy parts, paper 
general construction castings. In lines other 
automotive and machine too! industries, some 
ening has been apparent. Typewriter and electrical 
appliance shops have been particularly active. In the 
vicinity of Pittsburgh, foundry operations range from 
40 to 75 per cent of capacity. Rolling mill equip- 
inent foundries have sufficient werk from domestic 
and foreign sources to keep them occupied until next 
stunmer, and railway repair castings have taken up 
the slack arising from diminished automobile work. 
In the south, jobbing foundries still find an average 
inquiry, but cast-iron pipe demand is slow. Through- 
out the Mississippi valley, a slump obtains with the 
exception of stove and furnace manufactur ing lines. 
Stove plate foundries report that whi present demand 


is without precedent, and prices recently have been 
advanced 15 per cent. 
Nonferrous founcries. with few exceptions, have 


felt the reaction. Those supplying paris for electrical 
devices, sweepers, automobiles, trucks and_ tractors. 
are receiving few inquiries. Pi: umbing brass goods, 
alse, are little in demand and although brass foundry 
raw niaterials are at a low point, little interest is evi- 


denced even in scray:. Prices of nonferrous materials. 


based on New York > te of Sept. 25 follow: 
Copper, 17.75c to 18.37%4c; lead, 8.00c: Straits tin 
43.50¢ to 44.00c; antimony, 7. *12%¢ to 7.25c; aluminum, 


? r 
No. 12 alloy, producers Drice, 34.00c and open market. 
27.50c to 28.50c. Zine is quoted at 7 75c, E. St. Louis. 
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ATTHEW RIDDELL who has 
recently been elected 
dent of the Institution of 
British Foundrymen is one 
of the leading foundry experts in the 
United Kingdom. Mr. Riddell’s entire 
career has been connected with the 
foundry business in 
gained distinction entirely through his 
own efforts without the benefit of 
any special fundamental educational 
training. He has occupied responsible 
chiefly 


presi- 


which he_ has 


positions in foundry circles, 
in Scotland, for many years, and is 
_at present head of the castings oper 
ations of the Etna Iron Works, Fal- 
kirk, Scotland, operated by Watson, 
Gow & Co. Glasgow. In addition to 
his business activities, Mr. Riddel! has 
always been unusually interested in 
the education of apprentices, particu- 
larly for foundry work, and it is 
chiefly through his efforts that an 
important school for the training of 
young men in the foundry business 
has been established at Falkirk, where 
a research laboratory also is operated 
dealing with foundry problems. 


J. L. Landit has been appointed 
superintendent of the Buffalo plant of 
the Semet-Solvay Co., manufacturers 
of coke and by-products. 

James A. Rourke has resigned as 
president of John Rourke & 
Savannah, Ga., iron foundrymen, and 


Sons, 


has retired from the business. 


Otto 
secretary-treasurer of the 


Mich., 


Gerline Brass 


Gerline, Kalamazoo, 
Foundry, nas purchased the holdings of 
Samuel Franklin, of Three Rivers, Mich. 


Dr. J. M. Johlin, vice president of 
the Semet-Solvay Co., Syracuse, N. \ 
elected I 
Syracuse section of the 
Chemical society. A. W. 
of the Precision Casting Co., of that 
city, has been appointed treasurer, and 


has been president of the 
American 


Kimman, 


B. Grimes, of the Solvay Process Co., 
secretary. 
Herbert L. 
has been elected president of the West 
Point Foundry Co., West Point, Pa. 
Llewellyn L. James, also of Catasau- 


James, Catasauqua, Pa., 


_qua was elected vice president, and 
Samuel D. Strauss, of 
’a., treasurer and 
Nelson Johnson, 
of the Atlanta, Ga., foundry of the 
Extinguisher Co., who 


Norristown, 
general manager. 
general manager 
General Fire 
is to take care of a new fourdry for 
that company at Warren, O., has been 
presented with a diamond ring by the 


employes of the Atlanta sho] Mr. 
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Johnson has been in 
Atlanta 
years. 

Frans H. C. 
the Coppus Engineering & 
ment Ce., Worcester, Mass., has re- 
turned vacation 
passed in his old home in Holland. 


charge of the 
foundry for the past five 


Coppus, president of 
Equip- 


from a summer 


Maj. Reuben Hill, chief engineer 
of the Pratt & Whitney Co., Hart- 
ford, Conn., has resigned, and _ has 











MATTHEW RIDDELL 
President, Institution of British Foundrymen 


eller, who 


charge of the 


been succeeded by S. Jay 
has been in pattern 
department for the company the past 
year and a half. Mr. Teller formerly 
was in charge of patent research and 
work for the Niles- 


York. 


J. P. Pero recently his been made 


supervision 


Bement-Pond Co., New 


ceneral superintendent of the various 
malleable iron plants operated by the 
Canadian Car & Foundry Co., Ltd, 
Montreal. Mr. 


ers almost 50 


Pero’s experience cov- 


years of continuous 


service in the foundry industry. He 


general su- 
perintendent of the Missour: Malle- 
able Iron Co., East St. Louis, IIL, 
leaving that January 
after 11 years in charge of the opera- 


resigned the position of 


company last 
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tion of the plant. Mr. Pero was 
president of the American Foundry- 
men’s association in 1916-1917 and has 
been a director of that body for 
a number of years. 


Pittsburgh Foundrymen 
Hold Session 


With an attendance of 75, the Pitts- 
burgh Foundrymen’s association held 
its first regular session of the season 
at the Hotel Chatham Sep. 20, listened 
to interesting addresses by C. H. Bier- 
baum, vice president, and H. P. Par- 
rock of the Luman Bearing Co., Buf- 
falo, N. Y., and Youngstown, O., the 


former’s talk being illustrated with 
lantern slides. The talk of Mr. Bier- 
baum related to his work as _ chair- 


man of the research committee on 
bearing alloys of the American Society 
of Mechanical Engineers as it  per- 
tained to the manufacture of bronze 
alloys castings. 

In his formal discussion, Mr. Par- 
rock dealt with foundry practice in 
nonferrous production. The wide 
variance of output of brass and bronze 
castings at the Buffalo plant was ex- 
plained when Mr. Parrock said that 
during 1918, in the course of the war, 
it reached 850 pounds a day, while 
in 1919 it had declined to 650 pounds, 
and now averages 750 pounds. The 
spread in production was attributed 
partly to the character of the work 
done but chiefly to the morale of the 
workmen. 

Production last year at the Buffalo 
plant totaled 6,000,000 pounds of 
castings with an average weight of 
2.75 pounds, 250 men being employed. 

Electric melting equipment, now be- 
ing used, was said to have proved 
satisfactory. At the beginning of the 
war crucible furnaces were used ex- 
clusively. The Detroit electric fur- 
nace is. being operated on manganese 
bronze on a basis of 40 to 50 kilowatt 
hours for the charge and 25 to 30 
kilowatt hours on aluminum bronze. 
The current consumption of a re- 
cently installed United States melting 
furnace was declared to be low. 

Dealing with fuel oil, it was stated 
that experiments with heavy oil have 
not proved satisfactory and that the 
best results have been obtained from 
oi! of 45 to 50 degrees baume. 

Principal compositions of some 20 
varieties of nonferrous alloys were 


given as follows: Hard metal for 
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bushings, 80 per cent copper and 20 
per cent tin, 82-18 and 84-16 per cent; 
gears for worm drives, 89 per cent 
copper, 11 per. cent tin; 88 per cent 
copper, 10 per cent tin, 2 per cent 
zinc; 80 per cent copper, 10 per cent 
tin and 10 per for acid- 
resisting composition, for use in paper 
copper, 12 per cent 
cent manganese 
cent per 
per cent hardener, the 
practically 1 


cent zinc; 


mills,86 per cent 
2 per zinc; 


copper, 40 


and 2 
58 per 


tin 
bronze, 
cent tin 
latter compromised of 
per cent iron and the other chiefly tin 
and aluminum. 


and 2 


New Devices Increase 
Utility of Truck 

The attachments the ac- 
companying illustration have been de- 
veloped by the Cowan Truck Co., 
Holyoke, Mass., for use with its line 
of trucks and trailers. The attach- 
at the left of tHe illus- 
tration and in detail at the top right, 
fits on the front wheel and hitches 
to the draw bar on the rear axle of 
the truck or trailer ahead of it.’ 

It involves no change in the con- 
struction of the trailer except a 
longer axle for the front wheel fork. 
The draw bar is applied to the rear 
axle of any trailer without even taking 
off the wheels, as it merely slips over 
the rear axle. The attachment and 
draw bar are steel castings. 

Combinations of the two parts of 
this hitch are so made that the short- 
est possible connection is _ provided, 
thus insuring a minimum train length. 
It is claimed that with this attachment 
the trucks track almost perfectly and 


shown in 


the turning radius is so short that 
a train of ten has been turned in a 
circle on a 20-foot roadway. Up and 


down play is provided for at the joints 
to prevent binding as the 
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go over door sills or over the top 
of steep inclines. 
The latch shown in the lower right 


hand corner of the illustration has 
been developed in response to the re- 
quest of safety engineers for a handie 
that will not fall The latch, 
made of two leaves of tempered steel 
spring is attached to the top of the 
king pin of the front wheel fork. As 
the handle is thrown back into a2 
vertical position it slips over the 
spring and it is that no 
amount of jarring cause it to 
fall forward. It does not 
with the free use of the 


down. 


claimed 
will 
interfere 
handle when 
it is necessary to bring it down. 


Floor Stand Grinders 


A series of one-horsepower heavy- 
duty, ball-bearing, electric grinders 
and buffers is being manufactured by 
the Van Dorn Electric Tool Co., 
Cleveland. They are made in several 
styles, the weight varying from 330 
to 525 pounds but the general fea- 
tures are shown in the accompanying 
illustration. The motors are insu- 
lated, tested and rated by standards 
of the American Institute of Electrical 
Engineers and are adapted either for 
direct or alternating current. The 
diameter of the motor frame is smaller 
than diameter of wheel, presenting an 
advantage in design. 

The alternating current stator and 
direct current field assembly are in- 
terchangeable in the same frame and 
easily removed. The pedestal is of 
substantial design and also serves as 
a safe and accessible enclosure for 
the starting and wiring equipment. 
A centrifugal fan is provided to force 
air through protected openings at rear 
of the motor and the housing 
is provided with permit 
an 
work 


wheel 
a flange to 
exhaust should 
make it 


attaching to 
nature of 


pipe 


advisable to 
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COMPACT TYIE GRINDER IS FULLY ENCLOSED 


remove grinding dust. Bearing hous- 
ings are dust proof with support di- 
rectly under the bearings. 

Pedestal types are provided with 
pedal foot switch, fused to meet under- 
writer’s requirements. Direct current 
machines also are fitted with an au- 
tomatic starter inside the column to 
meet underwriter’s requirements. 


Pointers on Gears 


Question—Please tell us what mix- 
ture to use for gears, that will range 
in weight from 25 to 250 pounds each. 

Answer—A mixture for gears should 
consist of 10 to 15 per cent steel scrap, 
30 to 40 per cent of your own gray-iron 
scrap and sprues, and the remainder pig 
iron. The resulting metal should con- 
tain 1.75 to 2 per cent silicon, approxi- 
mately 0.40 per cent phosphorus, 0.50 
to 0.90 per cent manganese and the 
sulphur should be kept below 0.10 per 
cent. 


Pointers for Pattern 


Shop Apprentices 
(Concluded from page 791.) 


and emery cloth produced a set of 
tools of which any patternmaker need 


not be ashamed. 
An apprentice should not rely on 
his own judgment, but should have 


an experienced patternmaker accom- 
panying him when about to purchase 
tools. Having made his selection, the 
next most important step should be 


to learn to hone, grind and keep 
them in perfect cutting condition. 
He should learn these things while 


still an apprentice, and not wait until 
he is a journeyman. 
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Develops New Car for 
Charging Malleables 


The annealing furnace charging 
truck shown in the accompanying il- 
lustration is designed to be operated 
either by gas engine, air motor or 
by electric motors ‘taking current 
from storage batteries or through a 


trolley. All the trucks. are built 
alike. The different parts are stand- 
ard and interchangeable. The ma- 
chine was at first designed to op- 


erate with an air motor and still does 
so in many places but if the owner de- 
sires to change over to a gas or elec- 
tric motor, any part of the compen- 
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of passenger cars and trucks to at- 
tain balanced inventories was reported, 
and although a decrease in demand 
for cars was noted, the opinion gen- 
erally was expressed that a general 
readjustment would see more favor- 
able conditions. 

Optimism concerning the future of 
the industry was expressed by M. L. 
iieminaway, of New York, general man- 
acer of the association, in a _ broad 
review of the automotive industry and 
the association’s achievements. “The 
automotive industry is not being re- 
tarded,” he said. “Tt is merely in a 
stage of transformation from an over- 


steady and double-quick time con- 





CHARGING TRUCK IS OPERATED WITH AN AIR OR ELECTRIC MOTOR 


sating gear or the complete gear out 
of the air truck will fit into the new 
battery or gas truck. The pot lifting 
comprising a and 


mechanism worm 


gear is enclosed in a dust proof oil 
bath and is capable of lifting 10,000 
pounds. 

The heavily insulated cable carrying 
current to the truck is shown in the 
center of the illustration. 


Where 


the ceilings are low a _ retriever 1s 
employed to take care of the cable, 
but with high ceilings this is not 
necessary. The apparatus is manu- 
factured by J. G. Blum, Toledo, O. 

Study: Condition of Auto 


ral 
h esmants 


pees = : : 
Manutlacturing industry 
automo- 
Motor 


asso- 


A thorough survey of the 
tive industry was made by the 
and Accessory 
ciation during its annual 
Cleveland, Oct. 16, 17 and 18. 


era effort on the part of all 


Manufacturers’ 


meeting in 
A gen- 
makers 


dition to a more sane, steady and 
stable advance. As long as there is 
a transportation problem in America 


and throughout the world, the wheels 
of the automotive industry cannot be 
Mr. Heminway declared it 
is essential to thie 
the fundamental 
conducting business 


staved.” 
industry to con 
principles of 


sane 


sider 
along lines. 

The honorary committee of the as- 
socintion in charge of the convention 
included: Chairman C. E. Thompson, 
president of the Steel Products Co., 
Cleveland; E. W. Beach, general man- 
ager of the Ferro Machine & Foundry 
Ce., Cleveland; Claude Foster, general 
manager of the Gabriel Mfg. Co., 
Cleveland, and C. W. Hotchkiss, man- 


ager of the National Malleable Cast- 
ings Co., Cleveland. 

Dwight P. Robinson & Co., Inc, 
recently have established a _ branch 


office in Youngstown in charge of C, 
T. Crippen. 
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Conveyor Belt Efficient 


An unusual problem in the handling 
of hot cement clinker having a tem- 
perature of 200 degrees or more was 
recently solved at the plant of the 
Standard Portland Cement Co., Leeds, 
Ala. A rubber conveyor belt 
installed for the purpose and to pre- 
vent the hot clinker from scorching 
the fabric the belt was run at an in- 
cline of 12 degrees from the _ hori- 
zontal. The lower pulley was partly 
submerged in a tub of water and as 
a result the belt was always pro- 
tected with a film of cold water. 


was 


A special belt fastener was employed 
which brought the ends of tthe belt 
snugly together. It rendered the belt 
practically endless on the pulley side; 
prevented clinker ash from getting in 
the joint where it would abrade the 
belt ends and as no metal came into 
contact with the pulleys to cause 
wear, a permanent joint was assured. 


In six months’ operation the belt 
has carried 61,000 tons of clinker at 
an estimated saving in belt cost of 
$300. The belt used which is mad 
by a prominent company particularly 
to withstand high temperatures up to 
200 degrees Fahr., is adapted for work 
on conveying jobs in mines, coking 
plants and cement factories where 
heat resistance and ability to with- 
stand hard wear are prime requisites. 


Examines Bearing Metal 


The tests at elevated temperatures 
of babbitt bearing metals, four of 
which were investigated in connection 
with the Society of Automotive Engi- 
neers’ specifications for such material, 
have been completed by the United 
States bureau of standards. The yield 
point and ultimate strength decreased 
rapidly with increasing temperature. It 
would appear that babbitts containing 
lead lose their strength more rapidly 
than those with a tin base. Buinell 
hardness measurements also have been 
made on these four samples, and will 
be repeated later on larger specimens. 
In order to study the effect of small 
quantities of lead on the _ physical 
properties of a high-grade, tin-base 
babbitt, varying percentages of lead 
have been added ‘to metal made in 
accordance with specification No. 2 of 
the American Society for Testing 
Materials, and the physical properties 
of the various combinations thus se- 
cured will be studied at ordinary and 
at elevated temperatures. A thermo- 
statically-controlled oil bath has 
constructed for annealing specimens, 
over long periods of time in order to 
determine its effect on the mechanical 
properties of the babbitts. 


been 
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Chosen to Head Steel- 


Treating Society 


Albert IE. White professor of chemi- 
cal enginecring at the University of 
Michigan, was elected president of the 
American Society for Steel Treating 
which was organized at Philadelphia on 
Sept. 14 by the amalgamation of the 
Steel Treating Research: society and the 
American Steel Treater’s Society. 

Dr. White is one of the foremost 
chemical engineers in the country and 
is head of the department of chemical 
engineering and industrial bureau at the 
university. During the war he entered 
the ordnance department of the United 
States army as a captain and was pro- 
moted to be a lieutenant colonel. Ile 
served as chief of the research section, 
associate chief of the nitrates division 
and consulting chemical engineer of the 
department. 

In his professional capacity he visit- 
ed nearly all the important steel casting 
plants in the eastehn half of the United 
States in 1916 and 1917. He had under 
his supervision the inspection of all steel 
casting plants producing ordinance ma- 
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ihe stove foundry of Steiger & Keer, San Fran- 
‘isco, recently was damaged by fire. 

The Rogers Foundry Co., Joplin, Mo., has opened 
t malleable iron foundry at Baxter Springs, Kans. 

The American Foundry & Construction Cv., Pitts- 
yurgh, plants the crection of an addition to its plant. 
The plant of the Eric Lindgren Foundry, Batavia, 
ill., recently was damaged by fire. 

The Kovay Foundry Co., Chicago, is completing 
the erection of a foundry building. 

The Elyria Brass & Bronze (o., Hiyria, 3., has 
sturted work on the erection of a- new plant. 

Pians are being prepared for the erection of a 
foundry, 50 x 175 feet, at Delaware, 0., for the 
eiaware Brass Foundry. 

The Price Evans Foundry Co., Chattanooga, Tenn., 
ontemplates the erection of a plant building, 45 x 
60 feet. 

The Walsh & Weirner Boiler Co., Chattanooga, 
Tenn., plans the erection of a foundry, SO x 180 
feet, 

The Unit Stove Works, North Birmingham, Aila., 
3 teported planning the erection of an addition t% 

i plant 

The foundry at the plant of the National Stee! 
Products (Co., Bessemer, Ala., recently was dam- 
iged by fire. 

The Penobscot Foundry Co., Bangor, Me., plans 

erection of a machine shop, 2-stories, 50 x 

100 feet. 

The Walker & Pratt Co., 33 Union street, Bos- 
ton, plans the erection of a foundry, 200 x 230 
feet. 

The Fay Foundry Corp., Syracuse, N. Y., has been 
neorporated with a capital stock of $50,000, by 
James J. Fay, Dennis R. McCarthy and others. 

Modern appliances will be installed in a new 
foundry which the Production Machine Co., Green- 
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terial for the United States army from 
1918, until he left the service 
Some of the conclus- 
arrived at as a result of 
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Activities of the Iron Steel and Brass Shops 


NA 


, is erecting as an 
The West Foint Foundry 
has been incerporated with a capital 
000 by S. B. Strauss and others. 


addition to its plant. 


The International Brass & Copper Co., 
been incorporated 
A. Potter and FE. T. : 


The Gerhart Brass Foundry, 
has been organized 
Nock and others. 


England Foundry Supply 
was incorporated with a capital 


444 West Thirteenth 
Ground has been 


the Springfieid Four- 
the erection of a 


Capitalized at $25,000, 


, J. F. Dixon and E. Fiamma. 
Bridgeport & Norofik Brass 
, tecently was incorporated with a capital 
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ordnance inspection experience were 
submitted in a paper presented at the 
Philadelphia convention of the Ameri- 
can Foundrymen’s association Sept. 29- 
Oct. 3 

Professor White is a member of the 
American Chemical society, American 
Society of Testing Materials and Amert- 
can Institute of Chemical Engineers. 
He is the author of Technical Gas-and 
Iuei Analysis. 


Moves Offices to Detroit 


The American Malleables Co. with 
plants at Lancaster, New York and 
Owosso, Mich., has removed its gen- 
eral office from its Lancaster plant to 
the Kresge Bldg., Detroit. P. G. 
Smith, vice president of the company 
will have charge in the latter city. 


Ernest Crcher, president of the 
Tampa Shipbuilding & Engineering 
Co., Tampa, Fla. has purchased 40 
acres of land in Tarrant City, Aia., near 
Birmingham, and it is reported that 
he will construct a foundry and ma- 
chine shop or possibly a steel fabricat- 
ing plant. 
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stuck of $100,000, by Samuel Luciano, Westport, 
Conn., William Blake and -others. 

Tne Globe Malleable Iron & Steel Co., Syracuse, 
N. Y., plans the erection of a machine and forge 
shop, 39 x 62 x 102 feet. 

The Termaat-Monahan Mfg. Co., Oshkosh, Wis., 
has completed the erection of several piant additions, 
including a foundry addition, 50 x 100 feet. 

The Burnside Stee] Co., 1300 East Ninety-second 
street, Chicago, is erecting a pattern shop anc 
office building, 1-story, 40 x 100 feet. 

Lavine Faust, the Mechanics Machine Co., Rock- 
ford, Ill., is reported planning the erection of % 
modern foundry building. 

The Griffith Foundry Co., 502 Oakley avenue, 
Griffith, Ind., contempiates the erection of a mal 
leable foundry, 90 x 225 feet. 

The Great Western Stove Co., Choctaw and Sec- 
ond streets, Leavenworth, Kans., contemplates the 
erection of a plant. 

Erection of an addition to its piant, 50 x 50 
fect has beer started by the Regent Stove Co., 
Wyandotte, Mich. 

Capitalized at $40,000, the Rochester Foundry & 
Machine (Co., Yorks. Me., recently was  incorpor 
ated by lLlarry Winebau, Abraham Shapiro and Aaron 
B. Cole. 

The Federal Foundry Co., Ine., Waterbury, Comn., 
recentiy was incorporated with a capital siovk of 
315,060, by Sol Sossin, G. J. Archambault and W. 
BR. Avery. 

The Erie Gray Irou Co., Erie, Pa., recently was 
incorporated with a capital stock of $50,060, by 
T. M. Light, J. J. and W. J, Hannon and D. 
Struebel. 

The East Penn Foundry Co., Macungie, Pa. has 
Started on preliminary work on its new foundry. 
Additional eguipment will be installed. 
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Capitalized at $125,000, the Zenits Foundr; Cc 
Detroit, recently was incorporated by Stanley Leech, 
746 «Atkinson avenue, and others, to manufacture 
iron, brass, aluminum and other castings. 

Tue Peeler-Hansen Stove & Foundiy Co., El 
Paso, Tex., recently was incorporated with a capital 
stuck of $12,400, by L. J. Peeler, 1. N. Hansen 
and H. M. Andreas, 

Tne Dominion Motor Castings, Ltd., Windsot, 
Out., recently was incorporated with a capital stock 
of $250,000, by Clifford A. Ripley, Frederick Skel- 
lenger atid Adolph Janda. 

The Amcrican Furnace & Foundry Co., Mulan, 
Mich., is preparing to begin production in lis new 
plant. E. L. Watson is president. It is said 
the company kas orders aggregating $500,000, 

Additions now under way for the Consolidated 
Utilities Corp., Binghamton, N. Y., include severai 
additions to its foundry, 30 x 45 feet, 20 x 30 feet 
25 x 40 feet and 20 x 30 feet. 

The Andes Foundry Co., Ephrata, la., 
was incorporated with a capital stock of 
by Eugene B, Andes, M. E. Andes and 
D. Andes, Lancaster, Pa. 

The Automotive Castings Co., Detrvit, has becn 
qganized with a capital stock of $50,000 by Ar- 
thur J. Kies, John D. Cronenweth. and W. J. 
Mahil.tner. 

The Wood-Embly Brass Co., Waynesboro, Pa.. 
has been incorporated with a capital stock of $25,- 
C00, by D. E. Kauffman, Robert A. Wood, John J. 
Schmidt and J. L. McCleary. 

Contracts have been awarded by the Peerless 
Foundry Co., 5602 Baum boulevard, Pittsburgh, for 
tue erection of an addition to its plant, 50 x 
120 feet. 

The Baltimore 
Co., Baltimore, 
the Kennedy 
its plant. 

Erection of an addition to its steel foundrs, 
166 x 180 feet, has been started by the Na- 
tional Brake & Electric Co., Milwauxee, P. Bb. Tell 
is president. 

Contracts have been let by the Milwaukee 
Iron Foundry Co., Milwaukee, which 
incorporated with a capital stock of 
tae erection of the first unit of its 


recently 
$25,000, 
William 


Malleable 
which 
Corp., 


Steel 
purchased Dy 
improvements to 


Iron & 
recently was 
will make 


Castings 


Gray 
recently was 
$75,000, for 
proposed plant. 

The La Point Foundry Co., Schleishingerville, Wis., 
has changed its name to the Rex Foundry Co., aid 
Is increasing its output by the purchase ef the 
fomer shop of the Vim Tractor Co., which is 50 
x 275 fect. Inquiry is being made for additional 
casting and molding equipment, etc. 

The Ilaskell & Barker Car Co., 
Ind., is having plans prepared by 
luc., Chicago, for the erection of a 
ing. 

The Phoenix Foundry Co., Burlington, Iowa, of 
which W. T. Chambers is president, is building a 
plant for the production of brass, bronze and alum 
inum casLings. 

The Industrial 


Michigan City, 
Frank D. Caase. 


foundry build- 


Equipment Co., Montreal, Que., 
recently was incorporated to manufacture foundry 
supplies, ete., with a capital stock of $20,000, by 
Joseph J. Harold, D. Burley-Smith and others. 

Tie Vassar Foundry Co., Vassar, Mici., is complet- 
ing the erection of its second manufacturing unit 
92 x 200 feet. The plant now has a capacity for 
30 tous a day of motor castings The company is 
capitalized at $100,000. J. C. Green is president. 

Emncst Creher, president of the Tampa Shiuouilding 
& Engineering Co., Tampa, Fla., has purchasxd 40 
Tarrant City, Ala., and it is repored he 
construct a foundry and machine shop, or a 
steel fabricating plant. 

The capital stock of the 
Louisville, ©., recently was 
000 to $250,000, and it is 
will shortily commence the 
ber of plant additions. 

Articles of incorporation have 
Star Foundry Co.. Evansville, 
stock of $150,000. The company will manufacture 
iron and copper castings. Organizers are Edward 
Klechle, I’. L. Stoltz and William J. Abigt. 

The Mace Co., Milwaukee, recently was 
ized to manufacture and deal in foundry 


acres at 
will 


Colonial 
increased 


Foundry Co., 
from 365, 
expected the company 
erection of a num- 


been filed by the 
Ind., with a capitai 


organ- 
supplies, 
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eic., with a capital stock of $25,000, by Robert 
L. Peters, C. C. Thieme, and Charles E. Hammersley, 
714 Majestic building, Milwaukee. 

The Fremont Casting Co., Worcesier, 
cenliy was incorporated to operate a foundry, 
a capital stock of $50,000, by Edwin H. Marble, 
Charies F. Marble and Albert C. Marble, all officers 
of the Curtis & Marble Machine Co., Harry A. Wil- 
ber and Herbert A. Davis, Torrington, Conn. 

Uuuder the leadership of P. M. Kettenhofen, 
formerly of the Beaver Dam Milleabie Range Co., 
Beaver Dam, Wis., the Cedar Grove Stove Co. has 
been incorporated with a capital stock of $100,000, 
and will take over the plant of the Wisconsin Foun- 
dry & Steel Works at Cedar Grove, Wis. 

The Chattanooga Implement Co., 
Tenn., manufacturer of agricultural 
build an addition to its 
is expected the addition will 
of the plant about one-third. 
cently completed the erection 
its pattern shop. 
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Detroit, but who since 1915 has been secretary and 
manager of the Foundry & Machine Products Co., 
Detroit, the Automotive Castings Co. has purchased 
the plant and business of the Merrill Mfg. Co., Inc., 
imlay City, Mich. The plant produces gray iron 
castings, 

The Chain Belt Co., Milwaukee, has acquired 30 
acres giving it a site of approximately 60 acres for 
its new works, Construction of the new plant was 
started a year ago, the new concrete mixer plant 
beng completed in the spring, and two other struc- 
tures are now nearing completion. One is a mal 
leable foundry and tie other a 3-story core build- 
ing. 

Continuing to manufacture andirons, shoe ‘usts, 
anvils and gray iron castings, the Interstate Foundry 
vo., Anniston, Ala., has added six floors to its 
building for the manufacture of cast iron soil 
pipe and fittings. The capacity of the plant has 
been trebled during the past two months and the 
working force has been increased to 100. Officers 
of the company are: President, G. G. Birtton; vice 
president and general manager, Alma Quinn and 
secretary and treasurer, Frank Leigh. 
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STEEL SHELVING.—Adjustable steel shelving is 
described and illustrated in a folder being circulated 
py tne National Scale Co., Chicopee Falls, Mass. 

BONDING MATERIAL.—Refractory plastic material 
for bonding firebrick and kindred uses, is described 
and illustrated in a booklet being circulated by the 
Quigley Furnace Specialties Co., New York. 

CHARGING EQUIPMENT.—The Cutler-Hammer Mfg. 
Co.. Milwaukee, has published a 24-page illustrated 
builetin in which battery charging equipment for 
electric street vehicles, industrial trucks, battery 
locomotives, ete., is described and illustrated. 

CALLING SYSTEM.—The National Scale Co., 
Chicopee Falls, Mass., is distributing a booklet in 
which an electric calling system, for use in large 
industrial plants, stores, offices, etc., is described and 
illustrated. 

INSULATING FABRICS.—A _ 12-page _ illustrated 
booklet has been published by the General Electric 
Co., Schenectady, N. Y., in which insulating fabrics, 
used by the company in the manufacture of its 
various products, are described and illustrated. 

WIRE ROPE SLINGS.—A catalog containing the 
latest information on various types of wire rope slings 
for use in shops and the field in the handling of 
heavy loads, has been published by John A. Roebling’s 
Sons Co., Trenton, N. J. The book is profusely 
illustrated showing the use of wire slings. 

ELEVATING TRUCKS.—The National 
Chicopee Falls, Mass., has published an 
booklet in which elevating trucks are described and 
illustrated. These trucks can be raised from the 
front or either side, facilitating loading in con- 
gested and narrow aisles. 

METAL PARTITIONS.—The R. F. Carpenter Mfz 
Co., Cleveland, is circulating a 24-page illutrat:d 
booklet in which metal partition for toilets, shov- 
ers, urinals, etc., as well as interior steel duv.cing 
partitions for offices and factories and gravity 
rollers, hinges and toilet room  hardwaie, arc 
described and illustrated. 

COUNTING MACHINES.—Twenty-six types of count- 
ing machines are described and illustrated in a 
bouklet being circulated by the National Scale Co., 
Chicopee Kalls, Mass. According to the booklet, these 
machines give an accurate and quick count of any 
commodity, consisting of similar parts or pieces, 
without the use of tabulated figures of weights, 
mental calevlation or figuring of any kind. 

ELECTRIC FURNACES.—The Booth Electric Fur- 
nace Co., Chicago, is circulating an illustrated booklet 
in which rotating electric furnaces are described and 
illustrated. Among the illustrations are a number 
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of line drawings. which show in detail the principles 
of the furnace construction, in these drum-type elec- 
trie arc furnaces. Complete data are given, in- 
ciuding specifications. 

INSULATING COMPOUNDS.-——-The General Electric 
Co., Schenectady, N. Y., is circulating a 16-page 
illustrated bulletin in which various insulating com- 
pounds, such as insulating varnishes, japans, oils, 
stickers and shellacs, paints, etc., used by the com- 
pany in the manufacture of its various products, are 
described. The booklet is interesting and the uses 
of the compounds which are cited, should seve as 
a guide in the selection of those te meet similar 
service. 

ELECTRIC GRINDERS.—The Van Dorn Electric 
Tool Co., Cleveland, has issued a bulletin in which 
pedestal bench grinders are described. According to 
the bulletin, these grinders are tested and rated by 
standards of the American Institute of Electrical 
Engineers, and have ample power to dive 10-inch x 
1%-inch wheels without stalling. The motor will 
not exceed a temperature rise of 55 degrees in 30 
minutes at 114 horsepower load. Additional details 
are given. 

ADJUSTABLE SPEED MOTORS.—A bulletin de- 
seribing direct current adjustable speed motors has 
been published by the General Electric Co., Sche- 
nectady, N. Y. In these motors, according to the 
bulletin, compensating winding practically eliminates 
flux distortion losses and to prevent Meld distortion 
the compensating winding is distributed instead of 
being concentrated at the commutating pole faces 
For ordinary service, driving shapers, slotters, lathes, 
ete, a simple dram controller can be used. Current 
peaks are limited. Other details are given. 

FOUNDRY SUPPLIES.——Putting a party dress on 
a -fairly prosaic subject, dealing with wheelbarrows, 
trucks and flasks, the Sterling Wheelbarrow Co., 
Milwaukee, has issued a handsome catalog of slightly 
over 100 pages. Fine paper, high grade art work 
and color are employed to carry the message of the 
Sterling products and a distinct feeling of class is 
awakened by the pages. Details of the rolled steel 
flask that give it value are set forth by numerous 
illustrations and clear text. Flask ping and bars, 
many types of barrows for foundry and core room, 
foundry trucks, ladle buggies, carts, slag buggies 
and a complete line of found-y specialties from gate 
stocks to upsets occupy the remainder of the pages. 
The whole is encased in heavy paper covers em- 
bossed with a striking design and inside the back 
cover is a convenient pocket to hold the price list 
and discount sheet. 





